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zmzx*}*). 

wraflBe»ia»ii«« 4 sKsga&gpwi. mantiEMM* 

^*jS«*i/c««o»^S2««^>^ec J: ^riSUEDS 20 

«V£«ttwwitt. nnm^. maBttiExbsatt 

w«c t ^ tc &<om&<D ma x f- ^ 3 > * ^ l x 
ffiriaea^rtsuwK: ^ 0 r mi*? tizmitcmis: t mm 

A " 40 

-^i^rfiATfcip. mzhtemw&m -fc > If <D 1 



i»B«HjSjn«a. mvmwH&t. wmmsammt 

set. 0 0 ofec^i^ixsi^rf n^n 

Husaeg^ia^d^xf-Ati, $/ c . 

«^fc«ffo»#8friagesgt«-fe>if«:j:^rjsfti$<i 

wia SttiE«»Si5««r«jiMo 3 ^fPih 3 ^ J: ^ <c& 0 

cts^igs ] sffijg i 4 ccsaiso[)H^tja«iji/x 
matsftouQxf— ^ 3 >«. B3ga»±o/c^y k© 

»sawtiB«ia5*#(08irie5»ttDifftt. ^saseft^am© 
x>^-^ . /x-juxrmga«jat.!Btt§w*a)tt*«riB»-r 



(3) 



0 raa^>ha— 5*«OT2«!K-b>^«:«S^S^*» 



c us jct 1 0 3 mnmmvL^mm^ ^^ot, 

2ooSSOAQ«c|lKOT«:jfi< mrsaBW3i«8«c?S->r 
ffirsasEttasoai^iRas^^^Att. S6tc, 
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soo^oftb^ecstrsaBMS^ffiifiis^scii^air 
isxr-^cto^x. mzmfomw&, mtm&m&tm 
cis^ri 1 2 ] m-$m 1 osz>' 1 1 (,am<omn^\ 

SiJRCfiU^^^^AtcfeW^. MS2^jfi8S«. Btf§24> 
fc< ±&2o©S»*c|3Wgl,fc. fSWWCC^fc-fe*^ 

^ i -T >6 WttaSUR O'KX^ is X -f A. 

c»3rjh 1 4 1 mxm 1 3 tcizwDm&mzmctiRm 

^x^A^^jc^r. RVKOIMMIItt. ^KWtcSiS-fe^ 

^jSgURC^m^^^A. 

E«KffittfflWOHfria5*ttBS i JtrSl O as* w 

sasaH»a»ii^^^A», $/c. 




tern i <Dm^ >•**■ t . 

flusem 1 ©£^© 5 ^ ^ib&IR £ intcm 1 ©&©S£j| 

T<5^iB5^>X:fA 0 

ci£*jg i 6 j tn^mQ .lo. so 1 5 iam<D*$ 

K©/ii^mT*£&©mp^£;^rt,> 

[mxm i 7 ] fgjKii i 5 so' i 6 ccieiso^Hissij 
^x^acc&ij-c. 

?6cc. ^ismi<D#afc^T<6Mie^<^mp^co 
^OHtj^ i <DMnm&$i&Mzfizmuzm i o&a 

©M*€rSWBi*fca&©gi 1 ©«S»KB*«xr*j 
mrie^r i ©«r-fe>-*-jWiirsagr i ©^rmpSKrtfcfag 
Css*^ i 8 ] m&m i 5M' i 6 ic§m<DWMmw\ 

irs@^fja«ijv^T*A. 

CtS^ig 1 9 ] 1 5 SO 1 6 CCtettOgB&ggij 

>^T-A(cijc»r. <*6tc. ^©s^rgs©^^ 

^»i3tKSnfcm2©&©ffii2#i©#«©a 
'Atfim&m 1 ©^tr^lttcJrOJSfcSft/cCiCaSt; 
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6 

H'jiattiP^x-^3 >©-e-*i^n i -o-cfflsEffiiiztitc 

10 1 © h #-&#£SS^T*XfI±£ffi;iT*9 . 

mm i © m ^^©#s«cBa ur wse 

ff««isu»**»-r<5xg*«jLfcci*»air6fi! 

20 fctf>©2fa. 

cw*^2 i ) ia^2 o«csett©^rja«c*jc*r. 
s(na«ff ffiassm «: 3 # s x?i# . 
bu la^igE&gu^tc j^** 3 *i /c * - * «c«^ -5 

lufam 1 © h u ^*-eg^H5ies^f-fe>^«: J: 0 js*n£ 

30 Cii*XM2 2] Sa*JS2 0«cKtt©^«c*>t»*C. 

h >j *'-WHRcmse«a©«ir*#tfS?se5a8iJ3nfc 

nsm©M etic. wf sa««© wacc 5 ur ib&k 
*»2©a««3iw»te«fii-r*xa*«itTc»sci 

C tt^92 3 3 @!^ia«iJtSfcte^rigfiEL/c#S^e 

iiieiTOis^fj^si. s»tta9*wr-s«a«8itt«w*i. sir 
se«»i8i&3Mi-©OTe?in4E t Jtr&j u ttwismfytBG m 

»o«ta*ia!Rfl«j«:»s-rs/cac)©ifia©aiQx^-i/ 
0 wrgawttigttsuw^fitfltts^r, fflSEttransM*©;® 



(5) 



raM¥ 9-293154 



y */ - «« **»rr £ xs <h . 

C000 1 ] 

BijatewiT*. 

[0 00 2] 

urt»*. to. <fcO««tt^f^ <£«> * f a«Kte 

C 0 0 0 3 ] JEM**'* "J (exact b a g 

stop) ^»fca«©»i**«i'*tf*fc iWC - m 

Best) *iEi/i»mP^S8tcfitliccAn^ci* 5 r^s. c 
ax » < oaxcaaoiMiWj fcfEffl s n 



[0004] HJ tf-lSgja©***^^'* v ^tCA£cfc 

i«6Tci^6. gwtftaa-rs-bv***. as«K 

SStafcSfl^ll £ & & o 

[0005 ] iEtt&'< » ^f?iL©4#«tt. 
^fctf5ci^Wfflt*6. ^Oct^tt^aec^o 

<ommzmmt*®K* t ) . Ma«»*aiHW»»* 
ioo^aiciwi/^««* s aeE«caio'r^. »*a 

[0 00 6] 

ciaiw#«fcLJ:s±-r*«iK] *a»a<D±fc@w 

[0 00 7 ] " 

WBTai*. mzr ■< * ^©maa±ffii «caa^* 
sn. asnaia^^to-r^iaiH^wenrt**. 5$ 

®ja»«ia«. ■ • ^ 

^jt<t. «jtajsija*f«3-«**fc»^ ::i:/hci-,9i 

[000 8] *^U— * -O^-^WX .^*JHC 

©a*w©-c*-5. eo^itt. £©«ttaBna 



[0 009] $ hie. ^^U- frte. Huia^^t--^ • 

[0010 ].*i«wfflsec3i55nfc«ieaMa<ofi!!© 



9 

tZJJW 13^ L rt> o ifr le /s - > £ gtf gg n > f, u _ ^ ^ y ^ 

coo 1 n wg&mmz. 

Co o i 2 ] $ m»m». zjta»^ 7 y« i 

C 0 0 1 3 ] J /c. MIS2o(D/<^ ^COBJrSjroiifen 

c o o i 4 3 *»B69i<D±iBttgtt. «amc»*iEA 

CO 0 I 5 3 

&3&Mg-f&£. t-^^io^ iat/c&a©a 30 

C*-* 1 4iC < £- 5 Tfgl&Sn6„ m&1=-$ l 4ti. 
flJttiStil l 4 a£{ix.Tl>£ 0 IUJI&t£tf*l 4a«, fiUft 

i 4©j^gp*©a-r^««,*-^^ + 7 hcori^ 

flltt'*? K l 6$<ff*.Tl>£ (0 2) . Sf1$r£ 9 K 1 6 

*?£LA», j*ttA- 7 Ki6^ ^H^SuU-r y X^ l 
7©ffliSK^Jhn»S (02) . SlKiJtl^f^ 

ftTU£ (132 ) . ^*;7 hl8H I 4CC 

C00 16]^l!t • r>> hP-JU 
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2 • n> ha-;U - l g ©gftffltt. 02 l -02 

COO 1 7] jSfliK* Kl 2ti. b>^2 2{c« = korgx 
(=tW«^»2 0CCBR0Wte>tiruS ((33). 
-^-^(07 7?2 3aSC>*2 3b»Ucfi t 
>>>22K«£or. JWh^FlZB, 1 8 OKAfWffi 
10 ibr*S<fc5(C&ort,>* 0 7 7 ?23aSCK23b 
<*, HOT W#&#2 0 CC3US# hfc*X h 2 4 a SV2 

«tT&Wf^9 K 1 2©&Hifc«>tt. t>^20i77 
^2 3aSC f 2 3 b t©»a»<CJ:oriE«CC«|^F$n 

COO 1 8] ?H«HfiJ{**l£^>2 6 (Ml) (Cjcor, 

S2 3M'i2 8 €r«iJH0r«rWIBCcS4W$ti 
COO 1 9 3 x>3J-^3 0 (02) tt. v^^X^l 3 
-^3 0cDIp1$e«. x>D-^t>t32 (^3)CCJ: 

30 ZVtctb. IslKaltB&^^X^ 1 3©fiZa 

*il«SWCCEttr* ^ y x ^ 1 3 (D&mZ&mTZ 

s<or, i>3-y30i^ ^23-38^#Ktr$ 

C 0 0 2 0 3 1^M<*2 0 tt. 7? v h 7 * -A 1 

1 5<D?L34^SilU, $i!M3 6(C^o 
rt»* (S3) . m^ii, 151^^7 h 1 8CC^0 
0 f^6h/c7U-+K7A3 7 (H3> 

^U-+ix^-3 8 (H3)W. IRAftt^U-H 5CC 

^->^3 9 (S3) *^rc»S. 7U-+K7A3 
7«LtC^i^, ^U-^7^x>i/3 9ti. 
^+K7A3 7i^Ti. -e-ftKcfc^T. igut 
C^tyX^ l 3©ii^^r^>. ^Sb^-^ I 4 cd 
$'II6^l«14a (01St>*03) «§aw«l. 
h 1 8 5CKCt6ti/c»iJ«i««3 6 il^^Jhr 
*H)t&«4»3 6SO'l 4a(i, 0 3 1 SOT^3 4 - 

) 3 6 £#S5 c r $ 6 tcvmtCiSfflTZ. 



IX 

[002 1]r-/Xd7l 3 7W5J$Hl/Tl>£<i:#. &t=* 

j:,t, site^ K 1 6(D^ffi±^niRrsiwr®3«j'r 

/<? ki 6±cc^e>fc{iifct>ori < ^cn6<D^{*, 
k i eoisiig^K-y f i 2tom<Dmm 

+ >y') tCAO&t?. #-tffc6. iS^K v F 1 2 CO 
t,>CQSE8fA:C:r. * F 1 6<D±JjVr$V%$:ibtfr:& 

TiM4 1. 4 2. 4 3. 4 4. 4 5. 46. 4 
7. 48. &t>'49 (^4&t>'5 ) 

[oo22] 9 m&nmm 51. 52. 53. 5 

4, 55. 56, 57. 58. M5 9 (UlS.^ 
3) *«, **i?fL<D\Hnm4 1 -4 9*08*8 LT. iB8U 

^•y K i 2©jai»ecfSr>-craiffl**wcsftW6nrt^ 

-5. S«»»»8S5 1 -5 9tt. 77^h7t-A15 

&S5 i-5 9©&^ec*fjt;-r«58BKWP?L*«^rc» 20 

ge»^^COHia?»4 I - 4 9*><=>®tW$ftfc<h 
£S*M*tt. *l»r, *f*ET«iWK?ftP*K5 1 -5 

rsmmRs 1 -5 9rt-c(i^^n^o wmni85 

1-5 9W. 0 12-1 5*#J«LrJ:9S*JfflCCS*E'r 
[0 0 2 3 ] —flSJC. ^Orc^RfTAECDfi^ii. 

»©fi6ti*J'C#**r» iSMU^ v K 1 2 iSfe^T^^ 30 
[0 0 2 4 ] 04ai>'5^$ntl^J: MUtC 

g|5U. ®aBH/c35>6r*S rf AP«6 0©*HMS£6 1 
t*. AP?#6 0 iiHE'K? F 1 2<D&Tffii6 2<bCD|ifl£ 

PSj&*wr^6nrt»sci*iftf$L/i» fl -extern. 

ffiS©ftTO<D^iW^»«l«. AP?J*6 0©*H!M§a6 1 
{C^L^ci^. ^T^5o »1±>^ 

ff)S£6 i cc&orfls^cafcitriwr*. so 
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[0 02 5 1 iiffl^^6 4^ rfi^-^/cj ^/cti 

/?^64Cc«i:oT. ifflKDgg^ffl/ -^6 4co 
^(cgiot^O. — TflW©«J*«. Wtt^v Kl 6 

tf-CO&. ilOOtt, iSSIK? Kl 2CDT®#7^ * 
£ 1 3<D±ffiCC|&W6nfc3!|!1£>^ K 1 efcmmisTn,* 

[002 6] 13 6 &t>'7 ti, jMS'i — > F 1 2 0&ft£ffi ✓ 
vf64©«te^r. i5©,tS5 -5CC^tKo 

>dBr®E-c*£. S6cc*jc»r. BKffsaWt*-'^-^ Ki 6 
±r?ir>j»*^rc^. Tfflfl©w*tt. sftt'<» Ki 6 

/<* F 1 6 5C^««Orv>-5±ffl'JOBg»«» ^Sttr^tt 
& o /cJSteUifR 0 Rfc^n. 1 ~?0>®ijZ<D&ft ACtttf 6 0 

St^^tcOitSJ:0 45^3<«:o-Cl»S. -fit. 
ffl/^64tt. Cil2£(##Aar#6 0£fi^-t&^ 

[0027] 3^ls]lKUr(,^i 
6 KC+^5C«jfiLrt»*APi«6 0rt©a»t±. 006 

k i 6^6rafi3^^>^r^:W6n-ci>5^. APr»6 
lcofflj:^^^^*-^ Ki Bic^jfibriawenrc* 

®fiSort»4. for, sS7 0it {tM43§7 ncrsi^o 

rttC5rc»4. W7 1it TflOt. _bM6 9COig: 
t»J^IWIfC*4fi^BSlS6 9 a(CfllDri»*. S7 OtS. 

y^64cfc l 3^^$l»^2CO^ffl^u;^74Ai. * 
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CO 02 8] ±&Utc£>>lc. lfcfctttfr* 
Or. «g7 0te. Cft6©#E£TO*«S«&7 2«C3K 

rtfs. «i4K7 2«. rar^r. fiT®6 2!c«i;-c 

®»*««$4K7 2£te9fc<fc#, BHtttiftt'*? 
Kl 6rtM«WE3ftS. Wtt^v Kl 6CCCi-»ft:>UVEE 

mvsmmmzmi 6 k^ts* rsrs6 2 
?c<D^±ffll«cffiiivrADHI6 occiicrt»s. cos 

«ffiffl«*tt87 6lCJ:-,-C. #g£3ftfcXtt&g!&*> 
CO 0 2 9] a98 8 6a3fltt£"t9 K 1 6±CC*S«» 

si. ®6 sector. hu±'<? Ki ertecjfffisn 

fc&Rfftt. MI43S7 1 <t±®6 90«WiM8 9 a £ 

iBiQT^. fct. HuKi@ejst«. me sicfa^xmki, 
&3ft*. cft6©H»u;. «m7 8ccjBf«jT4. m 

C00303 mrtiS82^. ^Jj&Jdt«8 0©rt{OK9* 

*l*iSg8 2tt. i^S^Jr^O. 0 30-/>f (jfto. 7 
62mm) i^otl^. 1*7 0 CCM L-CJbi*0/c=fc 5 

2fcr&ic^T^p*g?n^, 0 

c o o 3 i j o ccsijjgufc«jje«. mmxfo 

^««8 oec^oris^iaijl-iiKciaicfrwrs. 

jW*3TOfiS?i8 0tc^0^t»i^0«tc^< 8 71J 
if^f»8 0^i8 4!^ ?'JM8 0^xtW 

^<-T5Citm^». ±CO©tJ. 3»Jff5 

tftrS$8 0f*3-c r-^tcAcf-o/cj rs^o/cj S 

^. ?iJJBfi£ir3f8 Otcfcur. &&0c>@£tf$i#:/7- -< :/ 
SfcJ2l»®:Bttt. 5#t£^ Kl 6 {cramps ft TUS 
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«$4nn8 6CC&£L/c<tS, ^E3S«8 0€C?er>r*rt 
Sft*. 

[003 2] ^Jff5fi£tfJ80<Cte(,>r. *>c. r-mtcfc 
■»fcj asm* riE^ofcj §gjjt3&iffft-r*%6«» c 

Lxh. rmomvtu. mms e^^xm^^y k 

E^)0Bc*$ 4 Ix/cA^r. T$J©@®tt, MM*'** 
Kl 6±£Knffitfi6l«c#ttofr#fc < *©Sjfrisj{M 

T162«:[fi)*o. ±8?J©wrtt. 7Wj£fi*8 occ&£ 

20 CO 03 3] Lft>tsftft*&. t»< -^©5£j&g#J&kt, 

fliffiSftTSittA* K I 6<C{*£-U 

» K l 6ii^i;f^ * =;> h n-;i/£$£gt(c;aia!-r. 

L*»Hc*«6. H4 -5fCH7n$ft/cWfiR?l»8 0(Cfc 

BWA94igim 8 0 8 4 fc {fc^-rs as "C^-C^CC 

{ftmtztmu. -e-cDPei, 5*tt^^ ki 6^111^^^ 
30 ^>r. WjSKiBcia-arnjKriaKcSfikLllltfS. eft 

6©J:»5l5t>«iatttSRrtlS8 2 if®£4o56 2 <t(C^ 

[0034] ^s^jff^ms o <>cfe->xnmiffaim 
• n> hn-^^^ri^DT^^a^^ftic^or 

40 J:0ff(r»6KHt^if|g 0CCAo/ci#. ^^SKtt, 2 

^TSC<t*5im?ft5. 5UJUJSJc«8 0<3[>51-<WiS8 4 

^9 0 ©nig 9 2 (C^T So SH^gKiH 9 0(C 
Aofcfa. Wllftt. g?l»9 0<D?KSg9 2tCSfert$ftS- 

COO 3 5 3 iSS'K^ K 1 2ffl(D»#J#-- K9 3#. 

a§i«9 0 5cs:tt6ftrc»s o ccr, fiB4a«c^x^fi© 

6{C^m^^xftSpI#m©aS»^. »IK 7 K 
;o 1 2©Ticf4Bife«>3ftfc3*14^-v K 1 6Cc«ftfcL3&rt» 



(9) 

15 

ctzmmic-rztdsbvihZo h 9 3 j*. m 

fl>MKiit S £ £ . WJ«(iHWmricW* 

^ftrTS. co^^cu, ajw^» K 1 2<Z> 

^T^CCiH»3«|3&»Er5. S3«HSW-h9 3tt. Mil 

*f*oc> 0 5^>4c^^c. aafl^KK. £&4>m*w 10 

C 0 0 3 6 ] ?H»S»Jtt. BgfltijgSiK* K 1 2(DT®i 

[00 37 ] ?H»JW#- h93(i. -C-OKSASM 20 

0. 02-/>f (ftO. 5 0 8mm) tifiO. 06^> 
5 2 4mm) CDfSKC**. fit. -eo^iS 
MMaO. 0 4-f>^ (**31. 0 16mm) t^D^Ci 

wju> 0 an* 9 occsstb^n/dsm^j^- h 9 3<D 
6^5^ >2 6 (Hi) -e<D^{cii^?nri> 

f4tO<^htl^. W&tt, 15)0. 25-/>f (ft 30 
6. 3 5mm) <bfcoTC*£. 

[0 03 8 ] jffl»JW«. iHitaifffi*&^-<>2 6 8CJ:or 

om^* f i zicmi&ztiz. wmmmzv 4>z e 
•Ht^j^- h 9 3 <t o ji{c{4s^r-# -e<ots^. is 

— K 9 3 «ciffl»*Jifc(*£«J£T * <fc 5 CCT ZCtbXZ 

ya-i/J'il^^r^D^ (Norcross) 5C«5 40 
ASF3-#U-S/3>3&»6iliSnn>-5SR 1 0 - 

[003 9] 3 r, iaS'J — K 1 2©mt<&#tt{CRS 

tmimmm 9 4 scfl^-r*. es»8 9 4&. us<d 
j^t^u ^^9 6«cac*i,Tc©«©ttc»:/y ^9 

r. iSJ&iJ^? K 1 2<D®T®6 2CCffii;Tt,»*. «?a<^!5»5 
t^'J .v9 6©T». ^{*, W14'<* K 1 6rt 
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[0040] fcL/. v^9 6CCM06^ 

& tc 5*+#4C gft*a#433 9 2 (cifi-^i > x l > c > & 6 
12, ^C0<h£. #Ste<Z>M*M\ h 1 02© 

^nioo ccts^-rs. ^0*4" ?Hq2tt. 

I 0 3iWl 0 4i^(i^.rc>6o «4M1 0 4 
(2. K 1 ecc^O-Cto-T^CCftia 5 

<bl/4g) ^oW6htl^, «4Sil 0 3t«*4iB 

1 0 4 52, 1 0 OlCfti,i&i>m$<D%lfttti&i>m^ 

#te£4® 1 0 3«rfflW^-C^5Sl 0 OWfc&O/ctS, 
«4® 1 0 4 tC|6jt*T.!gift$*l£„ ffl&cfif 1 0 4 CcJ: o 
r. mk'*? K 1 6±fiPBE{fc£LfctK 

[0041] mm-zt, m<om^mm9Qic^L 
®6 8ic^orii^r v ftbOic, ±®6 9tc^orj8 

*-eor«*4K7 2«Cffi^U fcr, Wtt^y Kl 6 

cc^o-rffflE$ns®jat«. &TM6 2 tcmm-rz? 
-e c -c. m$4® i o 4 4tB$&-r s ■e<Da^rfij^i»jx >? i> 

[0042] m^S^mg 8 fC^oTR^f^CC^ 

motet*. HmmmiQ2<DT*:mm'r*>iEu<mis 

Cft£fTiET*fci&CC. SMJ57/.n 0 2 

n6@#^mott5 a ^©wsttt. sm^9 8ccfcc^r 

1 0 6 CCJ: ^ . Sttr*f£i«ttt9 8<O^H»JSmiS 1 
0 5 iC 2> J: o (C f^f^ $ -tt £ © K&At ^ r C ^ . 

i^MIil® 10 6U. f5^r^KHiJteS*U oai< fc^j: 

d . cn:cj:^r. n(»jsmsii 0 5<tegjir<t<D^^ 

[004 3 ] (tS*4SdEiS 106(i, -e<Z)JS4>^f»j<Dx y 
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&bi*im<D3. v^TCT>C<DIEJBECC<£oT. & 

[oo4 4] &W)wmmmg. i osKTS^r^itior 



o . rtflB j: ? istfm&mmm i o 6 tc^^ l /cttss t & 

[0045]^9H EI5©*S17 -7«C?Qofc, iS^K 
y K 1 2<#tgtTriSp&[^GT<,>& 0 ^Utf ^ 7 K 1 0 2 
l*KC£>£^ltl 0 0 tm&mi 0 4U:. @9<ZX&fflljCC^ 
SivCH*. -e<7>Ji, Si^9 8«4S?|ffil0 6i 

sum 0 8 ^?nri^, 
foo46] s^gisim 9 8 (onmmmn 105^3 

^rMt^i^. iJal^St 1 0 7cc**ia* > /jx3^]^f 
«tt©«#tt. fla£43Sl 1 0SC ffl&ggl 1 0 30 
tt. ftTE6 2«:iori»*. tfS£4S&l 10 

1 0 5ic£r>x&m2tizmm¥mtc&£utcm&c. 

mti'*-j K 1 6ecOo7fc«3<!:ftJl£Sn*. ft$48& I 1 0 

mAz-4 9(cja^»rc^i*. ftansasg 1 o see 
(0 0 4 7 ] »»ijsti*ia^/h3&«»n[fflo^i©aj 40 

^itr-en-eiKDWP^a h 4 2 - 4 9ccr&ia»-,r. 

CO 0 4 8 ] ^1©«4 1 £ffl;Lr. SJSIK^ K 1 
21*. — jS<pttar*4 2-4 9*rfl5flEl/TC»*. mam 
4 2 -4 9«, iafcMSteUTttlfe-rS. C©jSiR#l3 

2 OigftfiiC A £ f^fc -> AiR BB^iS] (Mr ffi 3n 50 
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C<D£ ^iCL,r. fcBP?84 2 -4 9H jgfflKy K 

. 1 2(D^{iijj^Mfe^r'n^rsiicr^^*WT5S^^>n 
ti>£. for. ^-r^^s^^KcA^i 
tt. iSSiJ-7 K 1 2<Z)^«c?HfjSW{C3iW< Jr^tcaw 

C0 04 9] H7n$tifc^<0HJSW«:*JU»T. 9ocD 

ma^4 1-4 9(1 A0**<&s«K*&&ra{c# 

7h (10-b>ha. Hz>h®. 5-te>K:£. 50tr 
>K£. RCl FiU») *i!MiJr#5J:^CC. 3 ^<D^ 

-4 9©^^©3oCCgftWtr. 04S6 ¥ ia5«Cia^$tl 
fciS^K* Kl 2£f£fflT£C£fCj:r>T. JSStO^sC^ 

. CO 0 5 0 J ttlP^4 1 - 4 9 <V>%<0&i>ftm<Dx~ v 
-COS. C^e»©RKtt*©SI«cA0jiOc 

tbn?#t4 i -4 9^r«Uf snsci^sanec-rsfca?) 
«c, ®g^tbPi«4 i -4 94I^r^itc^i 

-5 tc»3E©Ka©/5 ^ 7)^t > i raisa i * *> mm 
frfrz. corw^ts/cwc. ff^^$4ssi2o 

#WP8t4 1 5caW6<iro4, I£^«^4S§ 1 2 OicJ: 
or. agi|^7 Kl 2<Dmm&< OtfiPr»4 IF*JCC*^> 
BW«<Mia^9 Kl 6CC{fc^T6il>-5ci#ii!&cfc 
6 0 l/fc^-jt. t^y l 3 o^iiso*/x«f?± 

^ l 3Jbrtt«ift!jec*ijffli3ti*. 36cc^/c. c<^)5^ 

««4S8 1 2 0 jW#-fe>-* 1 2 1 aSG^Ig-feV-^ 1 
2 1 b<7>jfi<tc<5£<7>r\ «ff**jBJ5Dan/cPd| k QE^f^ 
1 2 05*. ±/c. @^tUr^TC^. EE^j 
1 2 0 5Jtt5D^4 KCOD^Snn^^ 15]^ 
«Cte©fflP«4 2 -4 96Cfeffiffi-rSCi*s-C*4. $ 

6«c a^Mi428i 2o^os<i l -en-encDmp 
?»4 2-4 9©ss*rsicc?9orf#S5i±*cife-c* 

[0052] &*jq?ft4 i - 4 9 ti. MfET-smprissea 
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K 1 2©Stt*»£ttfcH3*iS. StHP?&4 1-4 9 

li, ttjcraanwsM i a-49 a«rucc» 

S. 7wX7 1 3<OJa«St3&>6ttJ-5^*fifiK* J Si*aSti/c 
fSCCfwXiM 3&®±0tcm'&'Cb* *<DmtK?4 

-5CC. iljaV94 1 a -4 9 a tt{iSifctf>3*iT^£. 

mnM4 i a-4 9a»^ntL^u^6(t -e 

v K 1 2 <0jg»<D*HM«C^£«Ctb & cfc 5 CC , &m $ 10 
h^^M^WJ^i^^. iSB'K-y K 1 2 

*cjfc*tt*«fcsccor4>j:c»- &tHPfl»4ia-4 9 

aiJ. **Veft<DitiP«4 1 - 4 9ft©MI®iiS§«:2* 

urwtaMKctt^rn*. siaa«siJ4 i a- 

4 9 al*. W^^D-^ f-|*J<DWPi#4 1 - 4 904 3 

[0 05 3] fflP?»4 1-4 9©S*«. XP? 
h 1 1 1 - 1 1 9 £{fx.-Ct,>£ 0 W?H11-11 
91*. IHPfit4 1 -4 9rttC*&Bg3t©4 1 5fe^ffl^Itt! 20 

11-11 9ft«c{$c>'3c£#r£Scfc5$ctt^-c<,> 
Sfftt^o ? h 1 l 1 - l 1 9©*HIJCc 

£>-smp?ii4 i -4 g©S5#ccsi->r. ^l-cc<d215# 
tciaot^iTs. *H*c4jor. xp? h i 

11-11 90PlffliJ«C^3tlfc2O(DU-;UtC<D^ 

[0 05 4]«»#. ajP?H4 1 -4 96CaW€»nfcJt 30 

1 2 1 a - I 2 9 a <t IigSiJS-tr >tf 12 1b- 
1 2 9b££iiiaU/c££. KKtt. XDjHII- 
1 1 9 tCjzZm®Mto*£.tZ>&ftlC&± it 
^•fe>1t 1 2 1 a - 1 2 9 a«. ^^ 1 ?>bt6, 
Sfi5J«-fe>-* 1 2 1 b - 1 2 9 b tt. fi5»ft«»i*R3» 

- 3>|-d-A4XP^ h 1 1 1 - I 1 9<hecj:g. It 

1 2 1 a - 1 2 9 a <hs8M«-fe>1J- 12 1b- 

t»««*jB»rr*, cntc<£ot. tm-fe>«M 2 1 a 40 

- 1 2 9 a ±mm-te>*r 1 2 1 b - 1 2 9 bomtfi 

[ 0 0 5 5 3 x p 9 h l 1 1-1 19«. 0 1 0 ec J: n 

vmtem7T<zi\-ci.*z. m \ oi*. mscomaMAr 4cc 

tt. XP 9 h 1 14 Jfea^L"Ct»S. XP v h 1 14 

sc. xp v h 1 1 4^i?a(*. «l£«)iia&<0 9 o%£r* 

ffifBoSrWU-Ci**. «5*#ffiP8»4 4CC?&- 3 T£l*g£*l 5C 
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ii^. XP-, M 1 4B, wao^tBSP**^-***. 
^=ftJBttO<fc O^ffeO^^O^D 7 h 1 1 4«r. 

coo56]®i ib. wptfu Arcotm^-rmnm 

44©lfiA0 : fc^l/'Cl^o It£fc-fe>*!M 2 4 a. tl& 
8nS-b>lM 2 4b©{iS(i. WPttlSIJ4 4 a#£>£ cfc 

$ec^3n-ci*&. s^$tirc^<fc^{c, xp-^m 

1 4 tt. fta-b >1f I 2 4 a 12 4b (DlMMW tti 
C 0 0 5 7 ] Sr. BMiS3MR©jS»'l^ ? K 1 2 

mn<DM$m. aarrs. @ 1 2 - 1 4 it. 1a 1 &02 

CC^3ftfc9 0<D«*»P*K5 l-5 90 10©«ttft 

P$8§5 9»utt^, WlitF2585 9tt* r^ffeofc 
±1*1 3 0 iTIll 3 2i**itrir»*. Tit 1 3 2 

r. fiaaiftort»si8B»B. teas. ^^020 

J=>tt"C<r>*$HMtil£l 3 4 WK«»»5 9^2o<D 
f^ifWc^wn^, 7 >; *-rs l 3 6ti. ( s 

hunt)«Lt(WS. tt^Ott, 
CC<fco-C. 2 0CD^8S1 3 7 SO' 1 3 8CC^ 

[^2n-5^6ti)6. ^ y -^^^ 1 3 6 #jl?£<DTI9HAS 
tC*-5ic* (014) . 7 »J y^l 3 6tt. T® 13 2 

*®sr«. 7 y 1 3 ectsiotfM^ci&u 

[0 05 8] KO^ttffi*-* 135 (B12)». ^ 

3 6o^Htti^»-r^. -e©*s*. -7 y y^i 

36tt. 19 1 3^$nfc±fac?<t. 014tC^$n/c 

Trai&i^rai^tt-rs. MO^wffl*-* 1 3 5ii, 

7 >; 1 3 6«Cj$*S$;hfcT-AS:. ^ 1 O^fifiS 
<h^2(7)^(i&S<t<ora1T h y;u@es6u/cfffl^vu^ 

[0059] iSlJSlJ^n/i:®^. fcBP^4 9«C»tt6ft 
/c2»»lJS-fe>-y* 1 2 9 b^iS3a0fct^ (EI 4 - 5 ) . 

1 2 9 bl*. -e<7)TO^5»>S^^A^ 

9bii p>i-a-^icii^$nrc^. c<dp>hp 

L*. aS'!S-fe>-9-l 2 9 bH3>H3-7^(Dit^ 

ffi»&««-c4ct^ot(,^a8H 7 y 7^1 3 

^t3^fcBt. KKjftP^SSo 9tcA0i£tf. -eofiT^ 
P!$8g5 9r. KeWB. 13 1 4CC^3nfcJ:^tc. *KP»L/ 

rm 1 <omm 1 3 7 cciaiwcaitf. 

[0060] 3a»iJS-fe>1^ 1 2 9 b^6=J> hP-v^ 
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'<l 3 TfSli* (014) ^e>±fSl^ (01 3) «C 

*£JbT£. »A&fi£j^aiD7#4 9«riio-CBejr»K8g 

SSI 3 8«C38Mfl!j{CiS«)a. 

co 0 6 i ] i&immffiD 9kt. zoiD^o^ra 

S-fe>-y 1 2 9 b^fflOTi^^^aJI-^^'/ 10 

i 2 - i 4ss. m£&&WLxmwj:m£&&mTz>m 

5 9 £0*5*0 "COS. IS2G9ftM#{C:fctf£ 
5£»#P38S 5 9(i. tf> 1 3 9 #7 'J ^ 1 3 6 SrTflnj 

<ct>^b*> 1 3 9Ji, 7«J j/q 3 6 £TffiH£SSCfiif$ 

r*. u^-yh. fat. s/c«^^(Dfife<z)S»^<t-r 

■C0 06 23 R»**ja»ij^o-fex (am) ^^-s>i 4 

«*««»nxas«:A-s. mkma. as. 30 

4 0*EIin0rc^. IS/^^» 
eOWWS^OS^WIl 40lt 14 2^ 

r^S. *rtf 14 2tt, APi7^14 4ig» 

■7 ^ L 4 4 0 gfcfm 1 4 2 <D&fi&<D±$i 1 
4 6|*3<CiItf. 

C 0 0 6 3 ] Kft**RttiWm&mT&rte l 4 2 «cj£ 
t*<t#. BMtt. SRrtei 4 2©rtffiCCH#S3ft-5«|fi] 40 
fi*S©±3B 1 4 6©@S^®/MJgCCL-eO<t 

[0 0 6 4 3 ~ffi^--ry«»«CtRc/W3S^««l 4 

oo-frrai i 4 8 a, s»?frP£jg i 5 o tmvmm 

*W*8l5 2tt, ft^JO 1 5 4tCcf:-3r#igt£J-iri,> 

f±&J9 1 5 4 5*. .tTFgfl 1 4 8 b^6£TSG 1 4 8 50 
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a£Ei®0r<,»£. 7'Jv<15 6*i, fiJjJf) 1 5 4© 

raneafEasft. @e®«P5Sg 1 s o s/ckks^fsss i 

5 6<Dftffl5£. /<* 1 5 8CCcfcor$IJ 

5 6 £ 2 O&SOFel-C h y;U@a6iT£v W K<t 

CO 06 5 3 S4-05fC7n3tiyti+S-t2>-y 
1 2 1 a- 1 29a(CJ:or*^>h$n > ®SrtP552 

•-£15 8ZifW$-tt2, a j* v >/xj l 5 8 

(i. 7';7Ai56*»»3tf, ctitcjroT. 
1 5 0*>6>g£H»Rft 1 5 2 (C«»£{B|fiJS 

7 U 7^1 5 612. WA*mi<D'iy#KMV$&to 
C 0 0 6 6 3 -{TF§P 1 4 8 fctt, «IRWCc*&»i**ifc 

71 — a 1 6 oftRttetin**. f&$mtcmmztitc 

7 l>- A 1 6 0 tt. flW^F3tJ#77 ^7hl62t, *8g 

«Efi«cWc^4 3*A:<t>7*-^SP«i 64B, flH£3W 
^^•^ 1 6 2*>£>T#{Cf*6*Tl>£. (HiJ^^fT*^ 
^ v M 6 2 (J, ««2S^«C<Corte»3 % |±^0 1 5 

C 0 0 6 7 3 7 ,r - ^7g{JM 16 4(1 01 CD^£ii3fl 1 6 
6i, J&2<D^toSPl 6 8 ^3<D^m§Pl 7 0i* 
ISxri^. 7*-t>mAl 6 4ti, fiW^7*7^r-v 

h 1 6 2 sc»orSia^riai«:^.^T3lJ i 4 8 tc^ur{2 
{aewtc^rsi^«>$nrt>6. 0 i <o^mm i 6 6 tm 

3<D^mm 1 7 0«. ^5/^fC{i, 02©^ffi3Bl 6 8 

^iSorBirie^i ^c>*^3<7?^mspi 6 6, 170©^ 

a * it ^ s^3^^ h m&mtcvmz>k3> «■ r 
e>firi>^ 0 sfir i ©^asp i 6 6 <bm3©^mgi5 1 7 0 

3B1 6 6<hJP3<D^mgJU 7 0tt, -e^-tn. JoT<' 
<c^flpji-yj/l 7 2 £0*1 7 4£^LT(,>3. ^ 1 CD^ 
toSUl 6 6iM3©^iliS{Jl 7 0tt. ft«&«c-r 

rtfflijx >?y 1 7 6 SO 1 1 7 8(J. ^1 ©^mg|5 166ft 
^3©5^tbgI5l 7 0©«{jftt»fiB3&>5T35r«:«lbr-5CC 

l/c^ot, m\<Dn&m 6 es^3<D^msai 7 
a. 

C 0 0 6 8 3 2 o©#ihl//c7a y 2fl^©aS«13fc|g.s 
180RC { 18 2tt t 02<O^lti3Ul 6 8©«t3fitiM(c 

S^Lr^o^ttenru^. «r 1 lomttflbA 1 8 0 
fflfic^io««tti/^ 1 8 4fc^uru^„ 
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^l<D^t4UA'-184it V«tt4Bflbt:>l 8 6CC 

»«tt«lbt>i set*. mi<Dm&&i"*- 

l 8 4&Cf01©^tti3Pl 6 6 5rIot{m^-6. ^ 
1 1 8 4*«**ttte*lltf > 1 8 6 fc*4> 

iUrEH£UT:c»4IBI. »10»f8tt^-18 4tt, 
»K5FU>^«CJ:ori9«tttg«Ft>l 8 6 6C«f*S*rC 
H«C. ^2(D^tBgPl 6 8±©*2©»tt« 
6 1 8 2B. iftl^a^ilWttWl-l 8 8(C(^r 
*. »2©«*ttU'<-l 8 81*. .t»«ttW*^>l 9 10 

nros. awtttWK> i 9 oi*. »2©«aitu^ 

-1 8 8©**a5<fc*3©35tfiaBl 7 0£*iIor{*C>' 
[0 06 9] a*»»10i»fltttU' , «-l 8 4 £252 CD 

wasi 6 6st>'m3o^ai^i 7 o*>6«^isi«cainr 

7«J>^ (taUOtfta) 1 9 2R0*1 9 4*3ttt*fe*> 20 

^|Hf> 1 8 6 1 9 0 ©«(.>©£ ^RISffiStK© 
^ a gh—>a>- 1 9 2^1 9 4<D^SP 

s*. *n?*i. Kiioawttu^-i 8 4«c*»^*»fc 

5tl 96i, 3&2©W«t*U'*-l 8 8 6C3fcW-6nfc^ 
1 9 8^riS-5rf*0*n>6o 

[0070] H^3>^7-'J>yi92^'194 
J*. ft 1 ©*«&!"<- 1 8 4i*S2 0i»at«feU'<- 1 30 

8 8itchJ^^in^. -encc.to-c. an© 

zg^t£U'<- 1 8 4 £ 1 8 81*. 1 6CC7n£n/c) 

ffl<aHicfflfifsn-c<r»a. s<riaBa(aK«:*s<,>-c. an© 

zStS^U^- 1 8 4i»2<D*tBttU'<- 1 8 8ii. IS 
1 <DiS«teU><- 1 8 4©4jSW^H3c$^fc3T 1 ©*£tS 
ftSAl 8 0tC«teT*J:3fc*t^3&2©*&«teU'< 

- 1 8 8 (D&mmizztitcmz <Dmi&&&* 1 8 2 cc 

[ 0 0 7 1 ] m 1 ©iJMStt U"<- 184*111 

teU^'- 1 8 4 43Sl©i»Stt«.*.l 8 0i©fia«UBfiS 
3n<5. miC03S®14U/^-l 8 4<DJSx^i/*fflTC 

6ccj:o"C, 3ri©imttw^i8 4a. ua&iHS'C 
£. cncc£-?r. sp i©j»«ttu'*-i 8 4 ±311© 

Vflttffi^l 1 8 0 ^©GtesWBBfcSft*. 1 ©»St4 
iws- 1 8 4 1 omtttt.^. 1 8 0 £©{&^£ft?B* 

[0 07 2] isl^CC. ^2^t5t4UvS-l 8 8 5 



^B9¥9 - 2 9 3 1 5 4 
24 

$hfc»2©*«tt«*l 8 2«HB£U/c£*. 
ISfttf. *©ffflK3fi£$ft*. *2©WWttl"<-l 8 
8©lSx^^*^-rc<bCCj:o-C. ^2©zS*SH?feU^- 

1 8 8 i3f 2©38tfiB14«* I 8 2 t<Dm&*m&2 
txh. SR2©»*ttU'<-l 8 8i»2©S»«tt»J*il 
8 2t©{3&-&*»I^TSCiCC<l:or. -£©RSKCjf20t3 

[0073] mi <omn& - 1 8 4 tc^tmwcciifs 

$nfciff«fe1fclbtf>l8 6£> *2©»«ttU^l 
8 8«cfiE»flejK:atfS$ Wc««ttffi«)t:> 1 9 0 <bte, 

3*>CC. SBl©i»«1t«#.l8 0i3l2©!S«tt 

t&s 1 8 2©M^<t*>3> ha-^&cj&tesmro^ 

£-**©*SH^. *©«3t©BI«C. :?U-A1 6 

h l e 2©ffi«:*r±^«cifijwrf*cJ e SJS«ttSS8*ffJ 
^tv>-5. an©»«4u^-i8 4*«BBfiacec*o 

4 0cc^5nrfc*=»-r. *©i»»i<Dii«tt^- 

18 4^1 ©»«««£. 180«Ci3^C-C^&t&. 

8 0£jB5— ;£©^©2o©=i***©E] 
ic^DS. ^©iS^t*. »2©WflRttU'<-l 8 8 t 
SR2©j»^t4f8^.1 8 2CC>Fttt»Lrc»S. 
[0 07 4 ] VifiZLW** 
aE>WWRtfW9«iL»» 1 4 0©fiRS»»8S 1 5 Oicf^ 

fc® 1 ©^flBttffi* I80i^l ©««8tt U^- 1 8 4 

t©rJiecwoii*tis. ^tatcji^r. ^^stt^ss^iS 

»r5n-6. fUDCt*. efij3ti»»IS 1 5 2 6C*sCtS^2 
<Dm&!&&& 1 8 2 t^2©aS®14U^- 1 8 8 tiCjg 

i eu*©Bi©«ffiis** l ^*c: tficJ: -» t: - n>ha 
-^t*. ri^w^ttJbftWWOMfttti 4 0 co 
TO?tP5S§ i5o^>i 5 2tc^^v «^snti» 

[0075] 'J WZ* ^TSIi I 4 8 a fr£ idAtx 

TBPI 48 bOi'^e^Oftl-tSCi^S. ^ 
£-T*'<9 ^©Sl^ecMTiltt^tt. ^TSC 1 4 8 a * 
fcti^TBB 1 4 8 b©<!:^6«c63affloT66"C*^^. fffl 
.^CCT^/c^CC. iftj£r*'<7 ^©H5t*CWir*ttW 
ti.' 4 8 a^#ffSt*Ctf -5. Wt^ v ^JfefiT 

0 g|Jl 4 8 aSCH^Or-®^ »^»«>ftWR^«0«* 
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^8i4o <omimm&i 1 5 0 rtu-t < 

M&ZtctfrlC. *v#<on\%. £TSM 4 8 a£S^J: 

5cc{&g&#>2 nros. ^' ^cdo^t^ 1 4 8 a 

6 8 ^^^^^^^^^^4:/^^^^^^ 
TCiiCj^T. ^*7#li. £T§m 4 8 a<D£fr9K 
Oo^Oi^fti^n^. SHCD^^U 6 6 CDS o 
r <' &f*jO?J.x 7 ^ tbMtix '& i ccr^fi 0 x c > 6 
*HT«J.x 7 y 1 7 6 tc J; . ffitZ? v 7*&<D % m 1( 

C 0 0 7 6 3 /< ^ y<DD(7)7 7 7 7'gp^B?rsaPiflRft5:^rO 

'^fcfeU/*- l 8 4(D«f 80iO 
^W3h5. y^v-fm*. 3U<D**SMS1 6 6 

l 8 o i (Drelr-Rtrld 7 ^ 7 ^gp i ^ fcHtt 20 

SfC(Bffi £ tlX l^Ci^P,, ;\' v #"<EOCD 7 7 7 

/<- 1 8 4 iona-cOTa? ^ ? 7*gpo^^®< -rz>t c 
3B«r««)«cts/c«)0»^fiS;$nrt>4. mimic* 

~>X. 7 7*315*3. »l(O«*ltftai8 0i»l© 
1 8 4 ±<&ro*6»0?gi&ac 4a&s|»±S 

x. ^^^©«iwt^3&iffliift$ns. seccsfc, £t 

SB I 48a«, I££T§0 14 8a CC— (&fitcm$$tltc 
^^ajgU2 0 0^rWCrt^ (0 1 7#JK?) . mi 
<D^fcH3ii 1 6 6 tm2<Dmmm 1 6 8 ^(DfflomZffim 

^□^2cTSBl 4 8 aa>6f»9-*%*©*i»jtor<,> 

-5. -ai^ 7 ^fftts^o m^mn 1 4 0 <D<^f# 

hlcm&ZtctbtC. &X&miH&2 0 0Z: % 40 

7 W^o^ftf^jgitsc i i>r*4. 
CO 07 8] fitottttttfltt*. -e©±. jgafrap 
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C 0 0 7 9 ) 0 1 8 aeflg 1 9 tt, 7 #KM>tf 

0 . @ 1 6 1 7 ©-ffiyfRKIfo&ttwflHfc 1 4 0(0 

6. a 1 8 ira 1 9 ? ^jsftwwga 2 2 0 «. jl 

§B2 2 2 <tT352 2 4 <fc*»;irt»S. TSG2 2 4tt. 
7 , 7^^ 2 2 6^ixtl^. ^^^ 2 2 6W, 

35 1 <o^ai3iJ2 2 s i^2<D^mg(i2 3 o <t«rurir» 

^-2 3 2^, Wttt>2 3 4«C-fiat$*i; « 

3 4iJ. »2©^ffigU2 3 0<CffliS^«)3*lTl^. Jg 
^.2 3 5*s. SPl©^ffi6f52 2 8 CcaiB«*$nrt> 
6 8 *aC«9«ta2 3 6^ #^^>2 3 4^1(ca 
fcC0l^2 3 6(i > U/^2 3 2cd^: 

2 3 8ccBEas*ifcisa3»^or^a. s^k. ^msu 

2 3 7*S. ^7 y<Og6flPJ«J*r#Si ^«cs^6n 

C 0 0 8 0 ] 7 W^l^g2 2 0 « % — ffiflWWS 
»«>W-t«*i 4 0*#KSLr±asO/t©i|if|cJ:^«c 

[008 1 ]i20(i 1 ^16, 1 7<D/< 7 £W«>ttt? 
«* 1 4 0 itgftbTS. H 1 2 CCjn3*ifc«j|f»KB5 
9€rl3^bri^. KK^Ut^? Kl 2<DtHDjg4 9 

Jlt»»%5 9©7'j 7^- 1 3 6ti (rg^Sti/cJ:^^) 

[0 08 2 ] wAmtms 9<omi<omm 1 3 
iao fca. 7 yisd&ffw «« 1 4 0 <7>±gp 1 4 

2 fc AO . fcr7>J ? ^i5 6(C^/c^. -ecoi 

2ocDilSgO)i'^6^— ^Ot. 
7 i/2 6 0^fc{^V7^/2 6 2 eciitP. 4>L. 

^'7y2 6 0tCA6„ £^7 ^2 6 0#fi*IES<D«£ 
(c^Lfc^^tf. 7'J^'156tt. (EtSimtCct^r^ 

3?. ?G<o/^7^-mc^-5mr«c. -eco^^-7^2 6 0 
Co 08 3] ^^c. @2 3*^fiKurattW"ra=i>h 
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zmmm (m i <omfmm& uo. ^20^^ 

•SI 8 2. SO'z^te ^<-184il88) SrEfc 
U CftCC£0. V<DUX£*3kjn'?Z>?&^fi& (SB 1 
©Mtttti* 1 8 0 «:«« <r*3l 1 ©i«ttw<- 1 8 

mtc & L tc'mc raisjss^m $ n & i » & 6 , * © <t 

@kjSSI$S54. ^2 6 2**— $*CCfco/d& 

0gx.7^3'JXA(Df« 03 2 -3 3«CSlWS*l 

CO 08 4] 3l»i!SHr>-lM 29 b (i4^ 

5) *ifl62»Ji«tt«rttac/cfe6tt. Wt»»»5 9© 
7 1 3 654. jSSEttffiteOT&U 

m20mP^3Sl 3 8 4CA£ 0 ffi«m»t2 
6 4<cA9&tf. &mm»»5 1 - 5 954, i2 0(C 20 

t2 6 4tt. fltattMt* I o©^j§©«}tt^ 

[00851 ^7 ^HH&ftWttM* 1 4 0 54, Kftjagm 

C>£. t 1 ^^^ 1 3©JHI£<t7 D srAl 5 6 <!:©lffl©fi£ 

"T5Ci^-C0^ 8 7 'J 1 5 6«, jfiS. «£©*£ 

ii. 2WW«c. f r ./ 1 3 <J:0 4>^'^ Sconce tgiau 

CO 08 6 3 WVfi?*** 1 3£ttJ£££. W©& 

2814. *X^-C. liSMifto-CC**. 0 12-15© 40 
g&ttftiffi 5 9 CD J: -5 fcggrtt&jiAi. BgftlSK**-^ 

7 ? ^'156 54. ^nmm<Dmu^ > h ccta 

ot. JfjlO^f (1^2 5. 4cm) A^^18V> 
* <fl4 5. 7 2 cm) ©flfflfflfcilf. ***** 1 3©JU 

1 3©Htftft>6ffJ I 5 -f >^ (*^3 8. lc 

CO 0 8 7 ) 7'j7AM56ifai'l 3©jg*ft±© 
ffl©£Rafi ! J&l»0itcJ:9. f^^l 50 
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3£^ltttC7c£lc#it£t**c£©ftfr9K:. JElfcfc 

V$Z. C*l54. 1 4 a . 3 6©BEiffi£«6 

U fiMAM©«fl££iS«>S. 

CO 0 8 8 ] 02 1 54. «H£8'J«©5J"'* 4 l'--$ r * =*> 

• 3>hP-^ • /<*JH 9 54. ©KriSS'IlS 
±f*CC«B;*7£&*&"r£;M> ■ vf28 0 

y*7-#;U*-tf"-K2 8 2li. sf^U 

-5rawratt©*-£*rb-cus. fliswtc. 

/?rt,*-;t<-F2 8 2i4, ^+-2 8 4iS«+ 
-2 8 6i*geSLfc^t^on^. ^^fX^'J 
->»H2 8 8 *>*fcfijffl*;h*. C©* - 
>^S2 8 SCC^^-C. **<U~£ • 3>ha-<rt/- '< 
1 9£J:0 rL-if7 b> K *) -&*>©£ Otc^. 

54. W^O'Of ^^U-fif^^'U'ft-i 

CO 0 8 9 ] m2 ZtCTjkZtxft* 'J->SS2 
8854. iSI^ v^^X' (JCSSUtt*) 

h »; ^ 2 9 o zBf&rzx- Y7h'j^x^7 

>$${S2 8 8 54. 2 0^^^^^^JIAH. 
tWUtC^. C©2oC0jt^ l JiXf-^7 ^ Jl/A 

»8I U fctfc* ifeott^, 2 o©7t^m^ 'J iXfJU 
•7 y;UA/1©^^(4. Oiiffi (6^t-t2 ^ ©#f?«ca 

^©jg<*^Lr^-2>. raPB**w6nfc*yxx^ju 
• h©mrsaffl©!»i*w. assnr^y v k*^hjj 

^ <e*f) **. §^ux^f*^®©^HBili v^cc?Sor 

C o o 9 o 3 c©^^£cc*sc^r . z9^6©^rut^ 

^ »; x ^ t *miME. ^ n/c <t # . e©±f»J©^ x x 

^©e>n, TfflJo^ •>» f-/n»«cBt o enfciiiriB 
»©i»tt&c-|gttrr-5. cti6©iao^(*p B i©^t4. x 
^»^R*©«WJttWI*Al/-Cfmu cnccj:o 
r, ^©BS^TCfiS-TS. c^hfr4. 2^'Jxx^jt 
ia©x^^ccift^e>nfc^ti-en©^<^ <©*a> ^iao 

S2 8 8 54. -)^3>'»iH (Wisconsin) 
(0$^*-.+-fa5Dynapro Thin F 
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i 1 m Products ^j&iliftic A#T # 
CO 0 9 1 ] »*b(,»HS6W«cfat»r. £?*X£mJ- 

ft9 6®<7>;W ? 7-£3R4»6%&7 h -j 7 ^X2 90^ 

C0 092]^23«. WA-3>hn-7300 
^r^OTl^i^CC. i£r^X:rA -3>hD-730 

mmmc ct-^r^^>h5tifc fi£»o*.g& £ ? > h 

y^^77JU+-^- K 2 8 2-£>£ 

->^S2 8 80— SPi^-CU-Sy^? * y * • f=4 20 
X:/IW2 9 2J£. yXf A - 3>Hd- 7 30 0(CJ: 

[009 33 f •^^^';->^g2 8 8(Cj:-,r i * 

sc. tr? h7»^t-K*wft-K*a»ir4. en 

C 0 0 9 4 ] ^7fA - 3>hn- 7 30 0^-fe y h T 
7^*- K<C*££*. ^fA;3>hn-7300 
CCJ:^r. y7 7^7^-7 : ^7'l/'f2 9 2^ 02 

^T£„ ifU7'Mn^->tt ( Witt. ;xcD-fe 
-h-te* hT?:7\ Mfl^a. a— tf^BgB*. ***x 

CO 0 9 5] *-W^ 7 7 y • f ^7'UY2 



C16) " W9-2 93 1 54 

30 

-e(D2o©^{i. MORE VX^MtS tcitXD) +-<b 
BACK <ifim:il£7c#<Z>) 

r. f^7-U6 1±(^i|^c^n5 0 2^(D5R5> 

^7'U^f2 9 2{C^^ 0 ±>U 02 ^77^ 
vl> - 7 4 zy'lsj 2 Q 2{cifYX7I/^;^->(D 

^-*#MORE*-£ttTc£CCJ:->-C, 
^•f^7'K2 9 2{i. 02 5!C^n/c£f^ 

U i2 5^. ^77^7^-r^7*b^2 9 2{Li 

£ftOTl>*fr6tf. BACK*-£*tpTC<!:CCJ;^ 
r. y77r^-f^7'u-(292(J 4 02 4(Ot 
Sfl/c^?^ X7*lW'<£->©g|J#£^jrr&. m2 
4-25 CcaSft/c&^OD-te h7y 7>^"> 3 >©Jg 
SE<D-fe'*f^ >^ItS/c«)(C. ^U-^l*, -tz 

t-^ffltci^or, i/Xf A - 3>|-a-73o 
Oti. ^77^ • f ^7'lx^292tc > 
tc*zf' : is3Zs<r>tcih<D&\y : * x v'v — > (■^^ ^ 
-a—) ^t^TS. giJx^ X?*tW/S2->tC:tett3 

#7T£fi:#>CC. SUrw x:7*U HELP 
(^JU^) *-£{i£;tTl>£,, ■b7h777't7 , i/ 3 > 

CO 0 9 6 ] i/XfA - 3>hD-730 0#s£Wrr* 
h^e- K5C**«b*, ->^f A - 3>hQ-73 00(C 
«fcor. ^77^ •f^7'U-f2 9 2tt > S26 
-2 yfC^TF^ii/c^^^ 7 7'l/-//^-> (^Y>l^ 

Witt, Wl7 ; ^l-t7'y3>%ffiir5, 
CO 0 9 7 ] +-RWy 7 7 Y7i7-f^7'H'2 

/>* > - > icMtmcu&jAts cittr*^ -z<Dtcib. 
if^^L,^^-^ 2-7»(c^e»^ri» 

-e0 2^SJ5^ti, MORE CXiCii^/c8!)CD) * 
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^CCS^? ^ * 2 • **7U-f 2 9 2CC^3ft&. & 
U 026*«. y^<7 ^ •;/ ^ • TT4 7.7 Is 4 2 9 2 (t£ 

S2 7K7*3ftfc£?* r -/X:?*lW A£-><ZMfe<DSP#& 

.< X^'lW 2 9 2CC£f : w X7*U-f yS£-><£>— g[S#sJj| 
ii^titt^Ci^t-Ct^^^l BACK* 

#£a^T£o 02 6 -2 7Cca^nfct^<7)^SFrr-X 

CO 0 9 8 ] iS*R?nfci£»r^x MCtSCT, ^XfA 
■3>ha-7300B. SSJjfftCC. jBlRSti/c&Wrf- 

^29 2CC9Jtw X^U-f-rC* — >& 

HELP (-^JU?) *-£{ix.-Ct,>£o 
^Srf-Xh^TUcit. EX I 

[ 0 0 9 9 ] 0 2 3 tC^£<t. i/XfA • 3>ha-5 
3 0 0^ x>n-y-fe>1f3 2A>6tf^*^#&£. 
i>n-^-b>-^3 2 53:. x> 3 3 0 

•re. i>3-y3 0ij, — mcfflv%%$>wr:m-ttc& 
■0-320:, OTaEn*i*tti-r*. H^isEnti. ^w*sc» 

[0100] x>n-^3 0 6*7^ Xi' 1 3 ccn^n 
rc>£©"C. i>3-#3 OCi-r^X^ 1 3 tfflCMfg. 

x>3-y-fe>tf32cci:^r^ffl?n5 B -e-o 
r, ^rA^>ho-730o« 1 f^^n^ 
i§iiELrt^ftaffi*»ia. ftm&<o$ttt. 

[0 10 1 ] S^Ktfc, i>3-^f A Si. 2o 
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*3 0 0K:J:orfttB£;h*te^tt. 8Ha. (itBftStc 

CO 1 0 2 3 *>Xf*A • 3> 0 06i, 

@fenjfife^f r 'f 1 3«T^^- £ 1 4CCftt 

io nsssi/feffifciSfcrr^^ifc-fe >t>*cc J: Trie 

[0103)2 £>icm2 3££J@-f&£. yXfA ■ =1 
>hD-7 3 0 0». iSAI^* H 1 2 ft it EH 3 

nfcSt^-fe>1^ 1 2 1 a - 1 2 9 a^tatS. 
C ft 6<2ft$fc 1 2 1 a - 1 2 9 aC7> 1 o£jSj®-T 
£<b£. ^Xt-a- =i>hci-^3 0 0ti. ii^-ret^ 

fAo>hP-730 0[^<D^(D^C7);&SEffl(D*7O 

20 hP-7300!i v iSSU £ *i o ^i*W&<r>&&®L Ctco 

xt*a • n> h n-730 occjroTiSlfcffjicitjfEStt 

[0 104] gW"JS-b>-9- 1 2 1 a - 1 2 9 a^>*/c. 

■>xfA • 3> ha-53 o ocas^^tiri^. lasij 

gH2>1f 1 2 1 a - 1 2 9 b tJ. Ktt©^»<01»Sft«JC: 
^14^. r3>ba-^3 0 0CrM^r';(Ciet3 

s n^«>^«> 6n/c^< 5» - > t imrr % c t tea; 
30 ^n{W}-?z>* 

[0105] m&mm^V' 12U-129a«. 

[0 106] 3 6tC. 02 3«r#Rg-r-5i. fXf-A • 
n> ha-73 0 0(i. */c. ^Y^^^^Hlsei 

*-$r$ljJft«t» 1 4 a t^iuuri»i». ? 4*>?%\m 

m* 3 6 <b * - 5r$IJ3*mt* 1 4 a «. ftSSWKiaWJCtt 
gltsnn^. vxfi • ziy h a-^3 o Oii. SS"] 
M3 6. 1 4 8Lm<DM9bT tCTS^^f^ 

so Attfui 4 & £<Dffl®&!&Lm'fz>. m^one?5^a 
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®mmtt3 6 . 1 4 a&taHz>®L2hjjtCikWU-Ct.> 
LAirt^T. is 2* • n> 3 0 0 $fj 

CO i 07] H2 3€r36CC^JSr-5<t. ^Xt*A - zi 
>hP-v3 0 0{;£. «JStrfW«85 I -5 9CCfeC*ajg 
1 3&tfl 4<£>7 'J 7^13 6) 

*iJg-fe>-9- 1 2 1 b - 1 2 9b©lo^t^0. 

OOti. ? 'J l 3 G&Wtto-fWW&l'tm 

3 5 (Si 2) ?rfm^6„ C©2fa=8Cfci> 

- ^ 3 o o i * <b ^ u fc t . 20 

* 3 > ha-5 3 o 0 1*. «q£*w<? ytci* 
htitcW&<Dmi±<Dim ( # > b ) £ 1 

[0 108] i2 3<7»;*f-A • n>ha- 7 3 oo 
fr*. lfA,^ftW«f«i 4 0 6Ctt^?tir 

1*6 <H 1 6 - 1 7#fl«) . S£Lfc«H**aijM3ft.5 
yXf A • n> ho-7 3 0 Ote. bHD^4 1 - 

©3+2fc£,tite*r£. >X^J* ■ zj> h 3 0 OOft 30 

&«Wcc j: r # o > h 3 o r /< yfl<c« m s n 

A-3>hu- 7 3 00U. 7';7/q5 6WT;< 
5*. — ffCCfeofc^v £<7V^yccg# 

[0109] -^n'-v ymmtvtvm uo <ia i b& 
3oow. P9^r©^^yaitt««K:is^3nrc» 40 
8&c^i 9) ftnmzti*>rjiF>\x. -e<z>£#. iw 

? ^aidSl^^i/^fA ' ^>h P-73 0 0CC*£ 

a3<h£ B ->XfA0>hP-73 

0 0<D*O>5?-^s. 1 o<D>^'v yoecfctf* legate 
3> Fa-73 0 0«. *y ZtiUVtiU 

co i i o] A 9 ^jgim«u:. */c. cne^s© so 
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mt&mmz tittle twmmzti*,. 

0-7i©». 03 2 -3 3%#&50-Cf^T-5, 
C0 111] 3 e>(C. S2 3^#ff5^^<f:, iHr^ixXr- 
A^>x-r A • 3> h 3 0 0K&^£;ftTU£ B 

cnccjTor, fi/Ms©js«iria»iK» k i 2^jsmt 

>FD'730 0d ^>^cc^$nrc>a. ckd* 
>7*«. ?s»sa^-7^> 2 elisor, 

^"^6WJ^-h9 3tc£A£ 8 i/XfA 
•3>|«d-7300{1 It^X^A o>ha- 7 3 
0 0 iCj: ~>TmmZtiZmft#lQt!&7 ^26 icm-ttc 

C0112] mxmMmx&mtct&cx* wammtmm 
tch) tcj;or. -e<D«s«ttsejcsais$ni. -e© 

[0113] 3f?rfX^';->2 88«:i- 5 t, ^-^u 

^7^- Kfctec^rti, itg«j- (lubr i cat i 

ON) ^*^3>^Mr^-5 (S25) „ 

i^77 ^ -j >? • 7^^ X^U-r 2 9 2±CD*? •;-> 

3 2" ' «ri»W0fc^6«, 3 2. OOOfe© 

«»*<Aaii3 n/cK. ^fAo>ha- 7 300(C 

coi 14] 36cc, nm2tiz*4>\,mtt[ mmc* 

100^©1#©«-C*61^6999J 
rcDPa'JOioco^^^T^o COJ: -5.ee or. 6 
U ^^b-^AM 7 7*jB«-Tii«. 
SSttl. 7 7^444. ^^L — ^(Cj:-,TiS^3ti 
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£&^*£fttf*#^ti±\ mffh** K 1 2tttS:W6 
tltcfflmm*- h 9 3 £iiLTfgtt3tt*ffl«W©:Btt . 

iHrft (LUBR I CAT I ON) f < X? V 4 * 
tR-rac<b(cj:or. iHfft" ^® (p r 

ime) " *-*5BlRr-5Ci*«"C*S. C<D*-#ffl 

cntcct^t, ifg«%7 0 2 6 

7-;f23 3 b 1 &0<2 ) gJKKU t> 

y2 2 (0 102) «r^C^OrJbfl«JliS3J-CiSS«J^ 
^ K 1 2*ffi»SttS. si-<u r ***»v***y-> 

2 8 8_t<D»^+-^^L/^<b^, fe*^^t« 
J&~> ^ > 2 6 *3(E«UjB»?W3Wa«WM#- h 9 3 CCJHti 

CO 1 1 6 ] 0 2 8tt, *>7*rt*^3ft/c<i:£tc. 

8 8tCcfcor, ch^-jjt-ii^. cntCcfco 
Co i i 7 ) y ^>©^>^-(*, «&jsc-tfp«c*y 

7?^ (^f-;7"3 3 2 ) 0 77^>b£ r '7>2^- 

(xt v7'3 3 4) . for. aaflwo^a:. &m 

A 9lCfc(,>Tif&-te>1M 2 1 a-1 29a(Cj;or^ 

C 0 1 18] S«ttJM3&03*ifc». ^fA • n> h 
D-7300H *7^>*-<E>IB<bftI" C" iSrit^T 

C" £9 i/7fA-3>ha-7300 
ii. * * 1 S^flCc^laliK^SSK***^*^^* * 
(^f 77*3 40), X? 1 3fts@K#3SCC 
frOfr^t*. -£<D<h#. JigmiX^^ ^*3 3 8tC^S. 
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hkwwmw- v 9 3*6«^s*iftt»c £*«E-r 
a. awe. Kttia«fl«**iEiflEbri^4sr. mtffltftt 

[0 119] f -f^^ 1 3aMHl*El/Tt»&#6t*, 
ilr. ->^f A • 3> ha-7 3 0 0« 4 77X1^ 

CC£oT. #>y«r^«l3-ttS (Xf 77'3 44) . X 
f77'344t. ->XfA-3>hP-7300^> 
10 ^f^Sti-^CtCCE&^O-C. " T" # 

*^4z'a*-C^^> h3^>£rfT -5 (XT77'3 4 
6) . JftSlfftCUi. " T" 6i. #30. I#a>6#j9. 9 

v-^O^K&ofc'^ Uf v 7"3 4 8 ) , >-XfA 
o>FD-7300(t W^-*:" T" ®lC*)izv 
h-T-S (^7^334) . -e©<t£. ^^Ho> 
hn— 33 0 0O:. ^>^*±«e>S (Xf^7'3 3 

6) . ^#>i£tf>6nfc£r c" ©wta*. mtmnmto 

ttJPt^4 1 -49£k3— gili^T^^-C. ^>7*«" 
20 +7" ^OS^i^otl^, 

CO 1 2 0 ] 13 2 91*. SifOMCiO^^^- 

>^^^a • n> hp — 7 3 o o<o^^ iKciat££ft 
e^a^T^^P-^t- hr£>a. -eo^Ptx 

{*, ^U-^3&*-fey hT^^-KrsftEijg^S^w 
X^'lW*- (02 4) ^^WCCaStR^SCiCCcfc-o 
r. I^'ff Stl-S (Xr^3 8 0). ->XfA • r3> h 
D-7300K, -ecoi#, ^s©— 

{Xf-77'3 8 2 ) . fCO^ao— ^-^U- 

30 atR-TS (Xf77'3 84). 

[0121] ^"^U-^^BfrSO^S^aiKU/cfa. :* 

u, x^x^ i 3^wb-ra (xf^'3 8 6). -eo 
1 ot^ccAn^ (xf^'3 8 

8) . W3J0<tt. TOi3^'i^CC«, ^(DRfT^CD#fI<D 

40 

[0122] 121b- 
1 2 9 bCD-etfSriiiaOfcti*. ^fA-3>hD- 

730ow, s^ctcc^^feenfc^ttofis^sa 

9 2). -e©i^, i^Xf A - 3>hD-73 0 0(l 
50 tSSn, *<D^<D«SS(7>^«ffl<03tSK3ISaffl€:ffiiS 
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TZftminntis-cmmztiz (xt-^3 94) . ^ 

Kj'-i-CC^-S (^f -;7'396) . -ecr. 

c o 1233 *<d&^. mxmwim&rm\sx\,*&± 

S\ ^fA • n> ha-73 0 Ofct. IS^-fe>-y- 1 
2 1 b - 1 29 b*6I^§il^ W^tv^f 

[0 124]@3 0a. H2 7 0^Wt- KCCfcur® 
Kff it* - *r#T c i sc J: o -C A 0 KlTf^aHSS 

x>3-^jb*<&a©a8tt. it^*fe>tM2i 

£«D«r#3t&-fe>-p- 1 2 1 a - 1 2 9 a<D«£{*£iI 
>f-D-^ 3 0 0f*. ;>:©Ci€rfti6. m% 

n^i^. iy^r-u • ^> h d-73 o o&. 

«C. F 1 Q^m%^ -j F 1 2<E>@a£tcJ;-? 

^c^. L/c^^r. gi3 oco/b-^cc^or. -3- 

cfc^r, &#iaSiJ«£fflBgCcSBSg (fine tun 
e ) t5ciW5. 

CO 1 2 6 3 *^U-2#»f#it*-£fft,fc<fc* 50 
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3S 

l or*gecg<. -eur, -e-cDi&j? 
©JHJ3fl£iffifc!#RJte<*ft* (^f-;7'4 12). /1 ;? ^ 
#RWcii(,fc£* 4 hytf-KUf ^CCAS^i* 
«flW»K) tfaiRSJi* (^r-^414). -£<D£ 
£ v ^n-3>FD-73 0Oii, 7=^X^13^ 
f?±3t*-£ (Xt-77'4 16). 
[0 127] M./ ^ f^'^l 3*** 

h Vtf-lggtfir* X9 1 3JtCCte#m£T*&6tf 
(Xf77'420) , 0<6 
^Oi>3-^N/U" X" N" Cc/fl** (^r- v 
7'4 2 2) 0 ChJCiot. ^iC-r^X^ 1 3#fEf&2 

■c**. r 3ccir. ia^aif^ra^u 
7-^"424) l c©sii&a#??tf rates tifct* 

20 Uf7 7'4 1 2) , ®^{±, giffifiLr" N + X" 
CO 1 2 8 3 4>u h «; 

^TO7f7 7'4 2 oec*5t»riaj3iK? k i 2^m 

i*y^-«fit«:ie<fii<«^ -r^-^" fv#- 
+ i " oggjfo&s^siig^^ct ^«c^» ■> ?~r& 

"^'4 2 6). 4> L . " h + 1 " Q^^jMS'J-^ 

=J-^/^UX(0tSj^i^60r, jS^'J^ v F 1 2f*3tC" h 

^^i? 1 3 -BCgSSCi^SUT. ti<6^<Dx 

7"428)„ ^^u-^ts, ^Xc»-c, @t§figtor M N 
-Y" x>n-yy<Jl,x-ciS^£D^?:^T^ (Xr 
y7'430) . 

[0129] ^U. " h ii- + l " (D6^^57= .< X ^ 
l3±^- 5 tC^6^(Xfy7'426), -ecoi 
^. iEb<^a&-rs. t»*»J5cSSCJe<»'i& 

432) . 

co i 3 o 3 mmvzz>£*><,c. 83*f?itftacc<fco 
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[oi3i]@3i icfct»-c, gau5i$i»^m<D7P 
<DA^#g*3ftttt>£^j5cc*5or. ^x?-a- p 

3 0 0(t P**IWtt«« 1 4 a <t 3 6 

<h£, t^X* 1 3 J&sfifiJAKffiSK" D" ft-CEfe*^ 

fljttffitttt. aSiKv HI 2<D®m*ilCtZZhrMtl 
ti&e>tti>. " D" <DfB&^ ®/Ndx>p-2V*;ux<*: 

1 3t*frikor. iEtt«r^? y^it^m^^ai 

[0 1 32] L/d^t, ^fAO>hU-730 

>HP-^30 OS*. 2QK©fM:SBfflL " ASD" 
Hn(^f7^4 4 8).^t ^7-A-P>h 30 
a^7300«. ft^4o©(?±©^ASD*itBC 
T£ (Xf -^45 0) . -XCi-C. ->Xt-a • 3>ha 
-7300(t WASDiffir D" <b*Jt«rS 
(Xf 77'4 5 2) „ *>U ¥fcjASD#" D" 
*£C>&6i2, ^<Dcb£. '^fA • P> h 0-73 0 
*0tt. 1 3£#±$#£<t*Ccm*&<mS 

[0 133] {jfrlrUtfih* fcU ^AS DRIEST 
D" J:0 4>A*<frc*fr*>tf, ^Xt-a- =1 

>ha-^3 0 0ii. ^ASDdM" D" J; 0 4>>h 40 
3t^S^£t££"t£ (^T'^'456) „ ¥^ 

XfA- 3>FP-730 0(t twX? 1 3£^Ci? 
lt<*1* ZlCftmmW 1 4 a <t 3 6 tcftteSft**^ 
£i&4>3-t+£ (Xf-^'4 58) . -?"5-C#< . 4>L. 
^AS D#ffif3tD<b3ft,t*tt€>t*. -e©<!:i*. 
A.3>ha-73 0ptt. Wllft^*iWBSf tte< 
*-<Oib-?>&tb& (^f 77*4 60) . 
CO 134} Xt-v 7*4 54-^4 58 -C£££ ^JftttlS-^ 
^S« t ^Mf£C N&i*. *ss\^U- 50 
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DjfiE&SESBT D" CCt3>o< 0iia^W5C4*«t»*S. 

^n«3>hO-7300tt t TftAS 
D D CC ifliiCC Jg-W ^{CT'pi/^ATSC £ 

6i 1 4 aCCjm*6ft£^77:S£IJSj!£-r6o U/c^o 
r. *>X^A • =»> ha-?3 0 OfC. ^VftiCsEts. 
3 ft fc#ftB f* - ^ fctsw £ X 9 CC L r J: C >. 

Ditt«snsa5tt" d" icjjn*.£c£#-c**, ^<o 

CO 1 35] 03 2SO'3 3 Si. 0 1 6 ROM 7 

a»/<* ym#>ttwm% 1 4 0 «rBgKjas'i«ccffifflofc 

3'jXA^l/fc7a«-^t-ht'*^.„ 3^-^ 
KD'iv ?W—mc Or /c fPIft* tlfe W 4 . i^OO 

[0 136] 03 2 -33 {CfcC^T, 7 
y v /q5 6 (SI 6M2 0 ) ^# 1 (*3CCgg« 

2) . -e-GOi*. ■>^7 i A-3>hD-7300(i l 

y # i ffl<^^- vmihmwtimmitmaiXB 1 

^mUtC^ (Xf ^"46 4) „ 

466) . 4jL. i*«ffffiLraitt««*sBaa 

yX71 3*f^«I$1tS (Xf77'46 8). 

c o i 3 7 ] Kim9W«ffttu. ^©^a©«»** 

lrttcgfttl3n/c<b#. lffl^MJ^' 
-Bg® (T^t>^, 1 tCAS^OfiSK) *^ 

^r^W3tl6 (7f;74 7 0). ^fA • 3> h 
P-^3 0 OiX. -ecoi^. [EllK^I^-f 4 X? 1 3£ 

<BB93>s^?-y# 1 CCA6^t^Ci^BS^CCT^> (X-r 
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-^'472). L,tc&-z>x. /<^#itt. jEmtcnv 

xact Bag- Stop. t^b^EBS) i(,t 

7300» 4 y#2M» <lw<- 1 8 8 £ 
81*18 2) AJKIlHlffi (*-^>|5|g5) «jg*5c4* 

ra®88ttSg#£i;£ (^f77'474). 

73 00W. 5 7 -y •;/ 7 ■f-/X7'l/>f2 92 ^r^> C 
(Xf? 7'4 7 6). 4>U T'S 2*i|t5C^fi 

1 5 8£f£t&2-b!:T7 5 6*^ft$# 

"X^r. y^f A • 3>hP-7300tt. 

CO 13 8] ^XC>T\ ^fAo>hp-73 00 20 
i*. ^ y J Oiif-j&fJI 8 0<h IwS- l 8 

4) Sriif&U jr^Xs-Zifirtv l £Ifcr>f"&< C £ 

2). 4>U A»^iiUb««di>B!@W*J2x^^A • =i> 

3 0 0(1. ^^^^>^7x-^.;^jH9 

(^f 77*48 4) . ->XfA ■ 3>hD-730 

^'ffO (^f77'48 6)„ Ztltt&toetltctji 
612. yXfAOyhD-73 0 0}^ h 

&{$±Z1±X> (Xt- v 74 8 8 ) , 

CO 1 3 9 ] ^MAftCtmi 4 40 

OffiOffi©^^ f# I £fl*»3l&< i. ^£><!:£. yXr 
A-n>ha-^300{J. 9fOC^>'->^*$-ecJCSg|| 
^Offtt^ti/c^it^Ci^r^x ?7T£ (Xf7 

7*490) „ *>u ■<? 1 isonii/^v y#*?a£>ttw 

frtzh'^v Ph^W. y^rAo^ha-730 
01*. i'77^7^-f^7-UY292?:Ilvr < Wr 

(^^774 9 2). £»oCc. ^fAo>ha-7 
3 0 0^ ^<7^2ffl(7)h'J/7'-t^x7i'T5 50 
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(Xf-7 7'494). *>L. ?#2m<Dh')t/-m 

7<X<7 1 3^f^it^i±6 (Xf77-496). 
CO 14 0] t^U-^%bl,w< 7 ^# 1 ^A-f £ 
<t. ^-<E><!:£, ->^t^A • 3> f-D-73 0 Oit, 
t'f^Xi; 1 3£5gl&l^t*£ (Xr77'4 9 8) . is 
^rA • 3>hn-730 0**A' V 7*#2 "3<D h !/#— 

>ha- 7 30 0^ -r-Y 7,* 1 3 ^igyg^^^^ii: 
?^(^f77'502) o h Vtf-m»/fiJ<?#tt2 
CCAo/cfs. yXfAo>ho-730 0(t -ecDi 
rty#*4 v**2-*t 1 5 8 eKM?*. 
y 7*"-^e- $1 58tt k 7 x ) y 156?:. v 

(Xr77'50 4). ""f77"480H**f77 , 50 

C 0 1 4 1 ] #-<D^' 7 ^l»*WW«fll2 2 0 

§EBS©^(C, yXfAo>f-a- 7 3 

o o &—mcrj; o/c^- y #immic.m.ztk7L htitc.fr t 

"Ctf^n^„ 'X^>X\ *>^fA-3yhO-73 00 
t*. /<7^2ttttW (^23 5iUA'-2 3 2 ) 
mo. BrllElSg©^ (@ 1 ss^i 9 "C^^n-CC^J: 

2^«*2 3 5CC«"tt-T 4Ci) ^iS^-rS. C(D« 
JB^^XStiii. yXfA - 3>hn-730 0«. 

^'-2 3 2 i«*2 3 5i©BI(CK0ftW6hSC4) 

i, i/^f A • n> ha-73 0 0«. n-- inc. 

[0142)034-36^ R«*gt«:bTEBS-fc 
ff^i^CD. yXfA - ri> h n-^3 0 0tci:or(^ 

msn^f^iij , j<Djiii'?'^fainuri^. mp^4 1-49 
(DwmtcttuxmmnmA 1 -49<Dajpivs?4 1 a 

-4 9a?:ii|{Cl-5Ci(J. (fior^. ffiDr^4 1 
-4 9fti*miH$ti2>mi&<Di£1£<D'?<ft< (coc^rc^ 

^ecA-orosiBiec. ®rj<c>*s»«. ^^^tcftgjBt 
fe"5ctO'c"±ia?»4 1 -4 gtcwpx-y^-fcawsci 

C 0 1 4 3 3 3tlit>-y- 1 2 1 a - I 2 9 a<Ote&<D 1 
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1 4 ^©ffi«*Jt&4>£t 1 4 

i±£c<bccj;^T. l 3li«^ih3i*e>n£„ fp 

SEori^. ^f^53 ffldiM i -4 gecfe 

t» "C 3t 0 I »«Ht ©ft £S § *fe > If W til 0 It t << O C t * 

NigfetiflM) s-ttscicci-a-csfasti*. &o. 

3^6^a 5 3 2 5Cjitt. ^B?*53 2t»0^ 
h#'<7to*V ttSOWOAifflOWWWHM < 1 
i m i t coin) r****!: 5*>*&^r*. 
0. aB6n3tifcWC*«WIRWC«cl>tt6tf." ? Ci- 
te:. 7 ^ 5 3 2 P-^aftS'Cl*, 

[0144] »3ftfcW^WHW1*C**tt 
*>«\ 7P-w: % ^n?j>5 3 2*»6^o » ?5 3 4CC 

toft, y^tfmA-CfiZin 3±*#*&or^ 
5 3 43&>6^P 7 ^5 36CC3£^. ^ 3 * =F> ^TPBfr^ 

12, 7a-«, ;/p>/^A-fe^>3>©**to9K:ii^ 
CO 14 5] ifc3£7*P '^53 0CC^£<b. *>0. f£*0 
^D-BT'a-^S 3 7tCiitf. ^a^537 

■e. 3fecc«wsnfc5taottmifit«©«Wiora«c. 

3 0 0CCctor/7^> HSn/c^ifOA^^T^C t 

r^M^iiCtor. yXrA - 3>ha-73 40 
OOte. Hirs£^Xf"A*C©JU~^>lCA*l£<fc SCCO 

[0 1461 ^07^53 7T©f»iiti. 

-en©mp?«4 1 -4 9*iiori&w&:frWt***&T£ 
wot m^<o^^&.m^m<Dm-ff^mcms\ o fc <t c > 

■5ct<ofitl2r4>6. o/c^or. ju- ; ^ 

^5 3 8iCai'O a 7'07i'5 3 8t, 7^ hJWtott. 
(42>-tMasecJtJ&-r5) *$S©®ff©^£ffl©fK*aS - 
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Pv^te. Ji^O/c^^Ccyp v ^5 3 2CC*5tc^tE 

P-te, ^n v 5r5 3 836»6^Cif f540CCjfitJ. ^ 

p-^3 0 0CCJ:^-C7V^> V £ft£„ ±j&Ufc<fc-5 

* ^5 4 0-Cig^*^> hOfct&, 7'D^A©C© 

[0 14 7] ^a7^5 3 8t. S8Hl3ttfcB!tt#iWIR 
H£1£-C#>£&6«*. ^P-CS. 7 , P7?5 3 8^67'P 
^542 CCiS^. y 3 v yWU? ("T toft . ^3 

s^t^^ccra^r^T-^ h*ff-5. ofc^or. ^p 

^542t. i/^fA-3>hP-73 0 0{J > ft!l<0 

0. flfeOOWtJW^a v^^l/tl^l^fetf. 

^P7f5 4 2*^^n7 5 4 4 CCiHtr. 
^54 4T. */Xf AO>hD-7300(i. H&S£ 

3mipr©3hc m<D&m<o) \k<Dmw)**>z>fr£'>i>\ ? 

fctoft. tt©^t«OW«*«WI!aKHi Urm%\2h.tcfr 

**5 4 6 6cj£tr. ^o^5 46t. coymnztitc 

CO 1 48] 7-p7^54 2-C. *>0. ffe0>£«©«1* 
■7^5 4 2rf»6 7'P 7^548 CCiltf. T'P 7 ? 5 4 8 
( ^ to^toO^a© 9 ft ) ^©iMIEHnjrtfflf tH $ toS© 

ccs^c^scc&s^^rs. ^o. M&wmc 

6^. 7 7'P7^5 4 8* 1 67'P7^5 5 0(l 

jltf. ^7^5507, i/Xf A-3>hP-730 
0«. x>rJ-^-t2>-^3 2i^ilLtx>3-^30 

^07^548^6 (7"D7^5 5 0W 
ISxT) ^P v 5 2CCigtr. C©^. ^d ^5 

ifimcisxrj* • nvhP-^soocc^oriii^^n 

rt^a^6-CA5. Ofc^o-C. 7-a775 4 6 3S/di 
^7^5 5 0^6^ "^P 7^ 5 5 2 ICM 

tr. 7'P7^5 5 2r. <c©^iE©^@ffl©^n5n 
figtc ^ ^ ^ * i i» -5 c i ^ -ft J: ^ cc ^ ^ if mziz. z n 

>hP-73 0 0B > ^P 7 ? 5 4 4iCMj4 0riai^O 

fc^. ^-^toft. mzfflm<D#ic <flfe©^a©) te© 
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[0 149] S3 otcm^Ltcya-?*- h£ 

^5 3 6^-5 4 6r^tf^n6^3 v^'^ymmtm 

X&Z. f^M 3<OiSStt 4 MSbWfJt 1 4 a £ 3 6 

r. -e-CDi^. v £6 6 OVikM&'ii 

ton. fw** 1 3<OlElite^^«cf9ihU/c3^5^^ 

1 3^^iC^ihL/c£CO C i^:X>n-y-b>-^3 
2<D^6>'XfA - 3>H3-730 O^^r-S 

7*Pv^6 6 0^6. 7P-G3:. ^P-7^6 6 2fC 
Mis. ^P^6 6 2r. isAT-J* • =3> h a-^3 0 

£6 6 2*>>e>. tt. ^u-^6 6 4{£:itf. :7p 

•^664-C. i/XfA- 3>hP-7 3 0 0tt. x> 

&i, :/P v £6 6 4frh7a » ^6 6 6SCiIfr c 7a ? 

^P ? 6 62»6. 7P-«ii*. 

hCC»aiP{i, 03 5CD^P * ^5 3 6 
a-^546 0 K^CST 30 
[0 150] yXrA-3>hn-73 0 0Ai, x> F 

tt. :/P ^ ? 6 6 4 7&>6^P ? 9 6 6 8tCiiO. :/P v 
^6 68"C\ y^f A • n> h P-v 3 0 0 VX % i>n 

7^668*67 , D7^670(Cltj. 7o ? * 6 7 0 
r, < A C ^fc — %<D> VlAfflWP DC*--? ©S^pJ^ 
»CCJ;«3) 1 4#>>3 >**>^$n. x> 

y * 6 7 2 CCil*. ^P^^6 7 2r. i/XfA-3> 
>D-73 00tt. f-^h^tfC\ jfriJK«»a*x>K# 

a-^674 Cci&tf. ^a-^6 74t ftflbfttf! 1 4 

ai3 6^r/rax.6ti4. -eor, ^p-^6 7 6 so 
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■c. l 4#f£ih2tf e>n*. ^p-ti. ^p 

v^676*P>. C<D;U- (:/P -^66 

OWIKKa<o^r3&igWidn**-C. ^p-^660^ 
^D^6 7 6$t^. S^tf3n-5„ 

co i 5 1 3 H3 6tt..ajsfjg«ij«*xx^A«cwr*ia 

I fc£o-CO^£ftT^£03 6 = >y^J(D&fa 

<DW>{*. 6^-fe>+f l 2 1 a - 1 29 aO^ %<D 1 

mm.w&t or. i o o#@o®® 

^-^14©ig^t/tfc^ ^3<^>5^>I I 

i at. 1 4ccftte£fe&tta#i@HM- 

3 oo«, ttfflwmn (u>\ i i > ttizmLxts, 

- 4il 4 S. Mltitift 14aM3 6 ^OflSiS 

^-ovte. i/xf a • p> h p-^3 o otcjr-^r^ 

[0152] yXfA o>hn-730 035\ ^5h(D 

^aosijffi^i or§a^©^«© i o o #@<DBie 

^Srfflt^-C^'p ^A^ntl^^e.'^ -?:<D$\m%g. 
im&-k>-V 1 2 1 a - 1 2 9 a©lo*cJ:orJS3Ea$ 
n^>^r. isZr-A ■ p> h P-^3 0 0tJ^3tH£-£ 

i4*^ar«wrrs. iMissir*«ffi*D3n^i#, ^ 
>^jm/?^^ton. -e©is*, $»ii®ee^to*^ai3n 

WHRWsE«riaArc^«:4WI4>^ffl3n3Q:t». 
[0153] C<DMm*mf&?Ztc&iC±&L&.miCtel1 

3oo^. ((gaatc^^nrcinc^) mu-. vu/^ 

-3» 1 4^©«3«|^€:ffifra (cniJ. S3 5d^ 
P-^ ?6 6 OtC^tDT^.) „ C<Oft±fen<DZ4 

fft*-£ 1 4^©«^ffljtSn-5iPlB*«C, ^>^r*A 
•3>ho-730 0(l afltt««14aR^3 6«CfI 

cnccio. Eiei/rt^^^^^ 1 3cc» 
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n#nafB. [pj&b-c^-sfw x^ i 3&*. i toii 

tt*ft:Sftt$tiri^<ct»Ci^67 p, J 'J 2 ? h • ^ h 5 
CO I 54] fwX* 1 3**ff±b"CJWm«. ^t- 

<XK, »-?14^»U l5j(*#CC2 WJSfS* 
^fcJESttrr*. x;? 1 3 I*. {gjISFB <#U.i*. 
2 5 RPM) t?W>'[HliE*tetf>£. 

nrC»<5— *£<D&OX>:3-yArt'X©lffl. X^ 1 

3i*{£ME"C[H]l£T5. ca>x^7"icfcoT. ^xf 

A • 3>Fd-7300lt j.>=«-^-b>-^3 2CC£ 20 

ot^a^/ci>3-^X^^ 0 Chit H 

v h • X h ?7*CCiST*. 

[0 i 56 J **t»tt. 2*Jf*-fv <7-Y>V) #0«: 

[0 15 7)137 8 {£. Wi^S^t/t^ 

1 2 1 b - 1 2 9 b<D 1 -0*jfiiflTfc<h& (X?* y7*7 

oo), sasus-ferv-y-s*. MK^^^/s^nT* (x-r 
it. BasaM'i«Hs>tf;fr6fi#*5e-r* (x^t^ 40 

04). i/^f AO>hD-73005t :XCi"C. <€" 
[0 15 8] - ri>hci-^300«. &&J 

Xf*A • 3> hP-730 0 5*. ««©iii»*«r«>s 
(Xf7 7'7 0 8) . 

[0159]-^. 4i l/. X7^7'7 0 6CC:teUT{i-^ 50 
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«^fl**±HJ: ^-©i^. i^X 

fA.3>hP-7300(i ( iMGDi&Efr^Eflte 
Ur77'7 0 8 ). LfrlsWbs 4>U v'X-r 
A • 3>Fn-7300^ {a^r®&±m£ *) 4>'h£C> 

-f0»£fc*K X? 1 3 5iN$£U&W3 
12), #W>r. ^X-t-A ■3>hP-73 0 0(t > 6£ 

gm^7ju-^>^6tB£ (xr-yy'i 14). 

[0160] '>XfA * 3> Fn-73 0 OO^-^MCC 
gate54ifc«l!R<DnfP.iJ«:* 5«®B. *©«^*s«»ICC 

r. X^r?7*7 0 8riEE&;**i£. ^"C. ->Xr*A • 
3>ho-73 00{J, ?w X2 1 3£rf4*lt3tt (Xf- 
v 7*7 1 6 ) . m&7E&CW±1Xmc$>2> f= ^^13 

±<0B!«<^(aa?:^*r* (^r^-7 18), 

C0161] ffeojtejs*&igE*^&ac:<!:<7>/<^y*iKaK 

A ■ 3> hP-73 0 Ott. * 3tcPtiJ3tiS(iia«Cfi 

[0162] €E.ftOta^. m$mW l 4 a ^?>'3 6 t,C£ 
ot:f^^ 1 3^f¥±0/d^ (Xf-^7'7 18). 

a^:^a5<!:. i/XfA-3>ha-7300{t Xf* v 
7*7 2 Or. WUSfiO^l^lifll <0 1 2 - 1 5 CCtett 

zmofwrn*-* i 3 5«cattstifc7 u 1 5 

6) ^rlElftj-r^. ^^^jt^feS^^no/cv-X-rA • 
3>hn-73 0D(t " N" x^a-^NJUX/dW-T* 

6 (Xf77'7 2 2) . yXfA o>hP-7300 
^f^Xi'13?:I^Si^'{i>^i. Jfcafr&Ktt* 4 

Mt«:moiucHftm8 (is 1 3<om2<Dmvm 1 3 

8) «CAS^^ 5 >^<h©IS]CC. A7^5>S<D 
r. t^-y^^ 1 3<DHUi£#Elte0/d£. ^-{v-ti^ 

4). ^ -Y-7-0^*6^e>ftfcfi2!-2. r^^lSO' 

7»J^/<i<DIHI<D8E*it«. ^0. W>^ (^2. 5 4 
mm)^^6. 0^>^ (^152. 4mm)^iuEa 

[0 1 6 3 ] r < X? 1 3%fflm2*ttc&. $4-7-1* 
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mm^mnmmmcx^x^. xi>-c. za-? 

-ti. Zr<D'?itol£!to<z>titcffitcV'tev F3*i£ (Xr^ 
7'7 2 8 ) „ VXfA - 3>ha-7300(J. X^ 
7 7 3 Or, saS'iSfigt)^^^W^-e^jM^&g{Cj^ 
"T (il 4<D^1<D^2S1 3 7). f^^l3ii, 
^IRfif.(CM3n(7,r^7'7 3 2) , fit. ^Xf- 
A • n> hD-73 0 Oli. ^(DW^tt^-^^^e 

(Xt-77'7 3 4). 
[0 164] 03 913:. Rt>*) <Dgg#jSJ3ij5>X;r A£0 

^tri«^ 0 f oj^Hij^x-rAK-kur!;*. fi^it 

j»SiK* F 1 2<D^<0^fi?J{C^6tiri^. ft 
1 2 1 a - 1 2 9 a^^nrUJiUC 

iBfflK?Kl2£. J^Oife-ati,^. S3 9(C 
^S*lTl>£J:5CC. UftLK&h. £f&-b:>-tJ-8 0 9 
aiDtfU 9 CCBSteLT&tt 6ftfcfflnffil$5&8 1 9 

jc(4s^to$nrt»6. sanau 1 -4 9ti. stioir 
^ m nt&i^Kcc ies s ta tc #ttor z wg-t > & m*. x 

S«Jt**j»W-v 7 M 2 (D/^jf&CXx ^^13 

^m/ci#cc. im^>t8 0 9(i ri^Wb. t£ 

imt>t8 0 9^*^?4i/c^Xf A • 3>hO-7 
3 0 0CCff^it6. 2Cl»T, ajtK/^jffltoffttfll 
»14 0€CA*. ^^^m«14 0«, EJ16 

vffimmvm i 4 oottms. ±aso/cigtfi« 

i^oto^u, $6JC. EI l 8 8lO* 1 9 "CUfeB^ U tc 

[oi65] ft<Dmmmc*(.>x. ft&tZs-t 1 2 l a 

-129aOlofli, EBS=EM&tt:B5LT h <J tf-HKtt 
x? l 3 it, ti±ifil//tJ:^(c^ccf?±r 

h !/0-«tCC!ft< TOriirw 1 3JCjt**. Lt> 
L&#6. CCDCiii. h iS^ y F 1 

2F^CD-r ^ X? 1 3 Jr5CA*Raccft$Mz>1f l 2 1 a - 
1 2 9aKJ^r&m2n<5co-C\ pjfrgr&o/c. 03 

9(D^wc^^ta. h ^'-^^tfcararasss 1 

nmm%8 1 9rt<oia*cc*o. -e<D&. f^^i 3 
**f?±sn, for, 7»; y^-i 5 6^e«jiacc7n03ffc 

[0 166] COP^mSfcftiC. 

>fd-^3 0osj. Tiecz)r;u=i ^XA^tf 0. c<d 

T;U=i'»J XACDfifl. 10-byht^ibtfffll/. /< 
v yftflB*'" 7^/c^lO, 0 0 0 &<D 1 0 -b > h » 
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1. Title of Invention 

Method ot sorting coins and a coin sorting system 

2. Claims 

1 . A coin sorting system, comprising: 

a coin sorter tor sorting a plurality of coins of mixed denominations, said coin sorter 
including a coin-driving member and a stationary coin-guiding member having a coin-guiding 
5 surface opposing said coin-driving member, said coin-driving member moving the coins along 
said coin-guiding surface of said stationary coin-guiding member, said coin-guiding surface 
forming a plurality of exit stations for selectively allowing exiting of the coins based upon their 
respective diameters at rates in excess of approximately 4000 coins per minute; 

one or more coin sensors for sensing the coins guided by said coin-guiding member, 
10 a braking mechanism coupled to said coin-driving member; and 

a controller coupled to said coin sensors and said braking mechanism, said controller 
causing said braking mechanism to decelerate and stop said coin-driving member in response 
to a preselected number of coins being sensed by said coin sensors. 

2. A coin sorting system, comprising: 

!5 a coin sorter for sorting a plurality of coins of mixed denominations, said coin sorter 

including a coin-driving member and a stationary coin-guiding member having a coin-guiding 
surface opposing said coin-driving member, said coin-driving member moving the coins along 
said coin-guiding surface ofsaid stationary coin-guiding member, said coin-guiding surface 
forming a plurality of exit stations for selecdvely allowing exiting of the corns based upon their 
20 respective diameters at rates in excess af approximately 3500 coins per minute; and 

one or more coin sensors for discriminating between invalid and valid coins guided by 
^ said coin-guiding member. 

3. The coin sorting system of claim 2, further including a braking mechanism 
coupled to said coin-driving member, and a controller ccupled to said coin sensors and said 

25 braking mechanism, said controller causing said braking mechanism to decelerate and stop said 
coin-driving member in response to an invalid coin being sensed by one ofsaid coin sensors. 

4. A coin sorting system, comprising: 

a coin sorter for sorting a plurality of coins of mixed denominations, said coin sorter 
including a coin-driving member and a stationary coin-guiding member having a coin-guiding 
30 surface opposing said coin-driving member, said coin-driving member moving the coins aJcng 
said coin-guiding surface ofsaid stationary coin- guiding member, said coin-guiding surface 

/ 
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forming a plurality of exil stations for selectively allowing exiting of the coins based upon their 
respective diameters at rates in excess orapproximateiy 2000 coins per minute; 

one or mere coin counting sensors for sensing the coins guided by said coin-guiding 
member, 

one or mere coin discriminating sensors for discriminating between invalid and valid 
coins guided by said coin-guiding member. - " " 

a braking mechanism coupled to said coin-driving member; and 

a controller coupled to said coin counting sensors, said coin discriminating sensors and 
said braking mechanism, said controller causing said braking mechanism to decelerate and stop 
said coin-driving member in response to a preselected number cf coins being sensed by said 
coin counting sensors, said controller causing said braking mechanism to decelerate and stop 
said coin-driving member in response to an invalid coin being sensed by one of said coin 
discriminating sensors. 

5. The coin sorting system of claims I -4. wherein said coin-driving member 
15 includes a rotatabie disc having a resilient surface, and said corn-guiding member includes a 

stationary head positioned above said rotatabie disc, said plurality of exit stations including a 
plurality of exit channels opening at a periphery of said stationary head. 

6. A coin sorting system, comprising: 

a coin sorter for sorting a plurality of coins of mixed denominations, said coin sorter 
20 including a coin-driving member having a resilient surface and a stationary coin-guiding 
member having a coin-guiding surface opposing said resilient surface of said coin-driving 
member, said coin-guiding surface being positioned generally parallel to said resilient surface, 
said resilient surfcee of said coin-driving member moving the coins along said coin-guiding 
surface of said coin-guiding member, said coin-guiding surface forming a plurality of exit 
25 stations for selectively allowing exiting of the coins based upon their respective diameters; 

an encoder for tracking the movement of said coin-driving member in terms of encoder 

pulses; 

a braking mechanism coupled to said coin-driving member, 
a controiler coupled to said braking mechanism and said encoder, said controller 
30 causing said braking mechanism to decelerate and stop said coin-driving member in a 
preselected number of encoder pulses in response to a predeierrnined event; and 
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an operator interface panel permitting a user to modify said preselected number of 
encoder pulses. 

7. The coin sorting system of claim 6, further including a coin sensor for sensing 
a trigger coin, said controller being coupled to said coin sensor, and wherein said 

5 predetermined event is sensing said trigger coin. 

8. The coin sorting system of claim 7, wherein said trigger coin is an invalid coin. 

9. The coin sorting system of claim 7, wherein said trigger coin is a last coin in a 
preselected count of coins. 

10. A coin sorting and collecting system, comprising: 

10 a coin sorter for sorting a plurality of corns of mixed denominations, said coin sorter 

including a coin-driving member having a resilient surface and a stationary coin-guiding 
member having a coin-guiding surface opposing said resilient surface of said coin-driving 
member, said coin-guiding surface being positioned generally parallel to said resilient surface, 
said resilient surface of said coin-driving member moving the coins along said coin-guiding 

15 surface of said coin-guiding member, said coin-guiding surface forming a plurality of exit 

stations for selectively allowing said coins to exit said coin sorter based upon their respective 
diameters along a plurality of corresponding coin paths; 

a coin collecting device positioned along at least one of said plurality of coin paths, 
said coin collecting device including at least two receptacles and a diverting mechanism for 

20 directing said coins between said at least two receptacles, said diverting mechanism being 
positioned along said coin path substantially closer io the entrances of said at least two 
receptacles than to said coin sorter. 

one or more coin sensors for sensing the coins guided by said coin-guiding member, 
a braking mechanism coupled to said coin-driving member; and 

25 a controller coupled to said diverting mechanism, said coin sensors and said braking 

mechanism, said controller causing said braking mechanism to decelerate said coin-driving 
member in response to a preselected number of coins being sensed by said coin sensors, said 
controller causing said diverting mechanism to divert said coins to the other of said two 
receptacles in response to a last coin of said preselected number of coins moving a 

30 predetermined distance along said coin path. 
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1 I . The coin son in 5 and collecting system of claim 10, wherein said diverting 
mechanism includes an electric motor or a solenoid coupled to a coin diverting structure. 

12. The coin sorting and collecting system of claims 10 and 1 1, wherein said 
diverting mechanism is positioned along said coin path adjacent to the entrances of said at least 

5 rwo receptacles. 

13. The coin sorting and collecting system of claims 10-12; wherein said coin path 
has a substantially horizontal segment adjacent said coin sorter and a substantially vertical 
segment adjacent said at least two receptacles. 

14. The coin sorting and collecting system of claim 1 3. wherein said diverting 
10 mechanism is positioned along said substantially vertical segment 

15. A coin sorting system, comprising: 

a com sorter for sorting a plurality of coins of mixed denominations, said coin sorter 
including a coin-driving member having a resilient surface and a stationary coin-guiding 
member having a coin-guiding surface opposing said resilient surface of said coin-driving 
15 member, said coin-guiding surface being positioned generally parallel to said resiGent surface, 
said resilient surface of said coin-driving member moving the coins along said coin-guiding 
surface of said coin-guiding member, said coin-guiding surface forming a plurality of exit 
stations for selectively allowing exiting of the coins based upon their respective diameters; 

a first coin sensor for sensing coins of a first denomination after said coins exit from a 
20 firs: one of said plurality of exit stations corresponding to said first denomination, said first 
coin sensor being positioned near said first one of said plurality of exit stations; 
a braking mechanism coupled to said coin-driving member; and 
a controller coupled to said first coin sensor and said braking mechanism, said 
controller causing said braking mechanism to decelerate said coin^riving member in response 
25 to a first preselected number of coins of said first denomination being sensed by said Srst coin " 
sensor. 

16. The coin sorting system of claims 6, 10 and 15, wherein said coin-driving 
member includes a rotatable disc and said coin-guiding member includes a stationary head 
positioned above said rotatable disc, said plurality of exit stations including a plurality of exit 
30 channels opening at a periphery of said stationary head. 
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17. The coin sorting system of claims 15 and 16. further including a first coin 
chute for receiving the coins of said first denomination exiting from said first one of said 
plural try of exit channels corresponding to said first denomination, wherein said first coin 
sensor is positioned within said first coin chute. 
5 1 8. The coin sorting system of claims 1 5 and 16. wherein said first coin sensor is 

positioned outside a periphery of said coin-driving member. 

19. The coin sorting system of claims 15 and 16. further including means for 
diverting coins between multiple coin receptacles, said diverting means located downstream of 
said first coin sensor on a coin path for said coins of said first denominntion and being coupled 

10 to said controller, said controller actuating said diverting means to divert said coins in response 
to a second preselected number of coins of said first denomination being sensed by said first 
coin sensor. 

20. A method of sorting a plurality of coins of mixed denominations in a coin 
sorter, said coin sorter including a coin-driving member having a resilient surface and a 

15 stationary coin-guiding member having a coin-guiding surface opposing said resilient surface 
of said coin^iriving member, said coin-guiding surface being positioned generally parallel to 
said resilient surface, said coin-guiding surface forming a plurality cf exit stations for 
selectively allowing exiting of the coins based upon their respective diameters, said method 
comprising the steps of: 

20 moving said coin-driving member to move said coins along said coin-guiding surface 

of said coin-guiding member, 

sorting said coins based upon their respective diameters as said coins are moved by 
said coin-driving member along said coin-guiding surface of said coin-guiding member, 
discharging said sorted coins at respective ones of said exit stations; 
25 using a coin sensor to sense a first trigger coin after said first trigger coin is discharged 

from a respective one of said exit stations, said first trigger coin being a coin preceding a last 
coin in a predetermined number of coins for a particular denomination; and 

using a braking mechanism to decelerate said coin-driving member and maintain said 
coin-driving member at a slower rate in response to said first trigger coin being sensed by said 
30 coin sensor. 

S~ 
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2 1 . The method of claim 20. wherein said step of moving said coin-driving 
member includes the step of applying power to a motor coupled to said coin-driving member, 
and further including the step of reducing said power to said motor to decelerate said coin- 
driving member and maintain said coin-driving member at a slower rate in response to said first 

5 trigger coin being sensed by said coin sensor. 

22. The method of claim 20. wherein said step of discharging said sorted coins 
includes the step of directing said sorted coins for a particular denomination including said first 
trigger coin and said last coin to a first coin collection receptacle, and further including the step 
of: 

10 diverting the coins for said particular denomination following said last coin to a 

second coin collection receptacle. 

23. A method of sorting a plurality of coins of mixed denominations in a coin 
sorter, said coin sorter including a coin-driving member having a resilient surface and a 
stationary coin-guiding member having a coin-guiding surface opposing said resilient surface 

15 of said coin-driving member, said coin-guiding surface being positioned generally parallel to 
said resilient surface, said coin-guiding surface forming a pluraliry of evJt stations for 
selectively allowing exiting of the coins based upon their respective diameters, said method 
comprising the steps of: 

moving said coin-driving member to move the coins along said coin-guiding surface of 
20 said coin-guiding member. 

sorting the coins based upon their respective diameters as the coins are moved by said 
coin-driving member along said coin-guiding surface of said coin-guiding member, 
discharging the sorted coins at respective ones of said exit stations; 
using a coin sensor to sense a trigger coin while said trigger coin is moving along said 
25 coin-guiding surface of said coin-guiding member, 

monitoring the movement of said trigger coin downstream of said coin sensor by 
tracking the movement of said coin-driving member with an encoder providing encoder pulses; 

using a braking mechanism to decelerate and stop said coin-driving member in a 
preselected number of encoder pulses in response to said trigger coin being sensed by said coin 
30 sensor, and 

setting said preselected number of encoder pulses via an operator interface panel. 
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3. DetaiLed Description of Invention 



The present invention relates generally to coin sorting devices and. more particularly, 
to coin sorters of the type which use a coin-driving member and a coin-guiding member For 
sorting coins of mixed diameters. 

5 

AJthough coin sorters have been used for a number of years, problems are still 
encountered in this technology. For example, faction of the moving coins on the surface of 
the coin-guiding member can cause galling of that surface. If softer metals are used in coins, 
some of the softer metal may fuse into die surface of the coin-guiding member. It would be 
10 advantageous to have a coin sorter which could not only apply lubrication to the coin-guiding 
member, but vary the amount of lubrication and the frequency of lubrication by simple 
operator inputs. 

To accomplish exact bag stopping or the expulsion of an invalid coin, the moving 
components of the system must be decelerated at high rates to ensure that the trigger coin (the 

15 invalid coin, or the last coin to be placed in a bag) enters the correct chute. This requires an 
extreme brake force to be exerted on some of the moving components in the coin sorter when 
coins are being sorted and discharged at the rate of over 4000 coins per minute. This 
excessive brake force leads to substantial wear on the brake components. Thus, it would be 
useful to have an apparatus which continuously adjusts the braking mechanism at an optimum 

20 deceleration rate, that is not too excessive, so as to conserve the amount of wear on the brake 
components. 

Furthermore, stopping is often necessary to ensure that only the trigger coin enters the 
bag. It would be useful to have a bag switching mechanism which would only require the coin 
sorter to decelerate, and not stop. Thus, the rate of sorting and discriminating would increase 
25 if only deceleration were needed. And, the wear on the braking components would decrease. 
This problem is accentuated when the sensors detecting the coin are in the exit channels near 
the periphery of the sorting head. 

Because the e\act bag stop feature may encounter problems in that the trigger coin 
may not fully discharge from the sorting head due to deviations in the braking mechanism or 
30 drive motor, it would be uscRil to have a feature which allowed the operator to change the 

7 
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amount of angular displacement of the coin-driving member after the trigger coin is detected. 
Such a feature would provide a user with simplistic means to correct this problem without 
having to modify the braking mechanism or the ccin-driving member. It would also be 
beneficial to have a coin collection system which would allow the coin sorter to continue 
5 operation even though the coin limit for one denomination is reached. 

It is a primary object of this invention to provide an improved coin sorter which can be ■ 
operated at extremely high speeds and with a high degree of accuracy. 

In accordance with the present invention, the foregoing objective is realized by 
10 providing a coin sorter which includes a rotatable disc having a resilient top surface and a 
stationary sorting head having a lower surface positioned parallel to tlic upper surface of the 
disc and spaced slightly therefrom. The coin sorter also includes an operator interface panel 
and a controller for operating the coin sorter. 

The operator interface panel allows the operator to adjust the amount of lubrication by 
15 modifying the frequency and lubrication pulsing duration at which the lubrication is discharged. 
Consequendy. every coin sorter discharges the lubrication at a rate which is desirable for that 
specific coin sorter. 

Further, the operator, via the operator interface pand, can adjust the amount of disc 
rotation which occurs after a trigger coin is sensed on the disc to ensure that the trigger coin is 
20 completely discharged from the disc, and that the coin following the trigger coin remains on 
the disc. 

Another benefit of the coin sorter described herein is that the operator has the ability to 

quickly initialize and store in the memory of the controller the charaaeristic partem against 

which the coins of a particular denomination are compared for determining coin validity. 
25 The coin sorter also utilizes an internal brake adjust feature which permits the coin 

driving member to stop accurately, but without over using the braking mechanism Thus, the 

service life of the brake mechanism is increased. 

Additionally, the coin sorter includes a dual path bag clamping mechanism having a 

guiding mechanism that switches the flow of coins between the two bags. The bag damping 
30 mechanism also has a single path version as well. In either bag clamping mechanism, a novel 

bag interlock mechanism ensures that a bag is properly secured before the coin sorter 

discharges coins into the bag clamping mechanism. " 

3 
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Also, the guiding mechanism of the bag clamping mechanism that switches the flow of 
cobs between the two bags is positioned far enough aJong the path of the coin beyond the 
periphery of the disc that the disc only needs to be decelerated, and not stopped, to perform an 
exact bag stop. 

' 5 The above summary of the present invention is not intended to represent each 

embodiment, or every aspect, of the present invention. This is the purpose of the figures and 
the detailed description which follow. 

Turning now to the drawings and referring first to FIGS. I and 2g*=|^. a hopper 10 
receives coins of mixed denominations and feeds them through a central feed aperture or 
opening in an annular sorting head or guide plate 12. .As the coins pass through the central 
opening, they are deposited on the top surface of a rotatablc disc 13. This disc 13 is driven by 

10 an electric AC or DC motor 14 attached to a platform 15. The motor 14 has a brake 

mechanism 14a attached to a lower portion of the motor shaft extending through the bottom 
of the motor 14. The rotatable disc 13 comprises a resilient pad 1 6 (FIgStV^ preferably 
made of a resilient rubber or polymeric material, bonded to the top surface of a soW metal disc 
17 (FTG\f^ The rotatable disc 13 is mounted for rotation on a shaft IS (FIGNa-ii^hich is 

15 coupled co the motor 14. 

FIG. t also shows an operator control panel 19 which the operator employs :o activate 



the coin sorter. The control panel 19 is attached to the platform 1 5. The details of the conffqrf 



panel 19, which includes a touch screen device, arc described with reference to FIGS. 

■ The sorting head 12 is attached to a mounting structure 20 {JLG^^ty a hinge 22. 
20 The hinge 22 allows the sorting head 12 to pivot ISO degrees after the operator releases a pair 
of latches 23a and 23b. The latches 23 a and 23b capture posts 24a and 24b which are 
connected to mounting structure 20. Thus, the position of the sorting head 12 relative to 
mounting structure 20 is precisely maintained due to the cooperation of the hinge 20 and the 
latches 23 a and 23 b. 

25 A lubrication supply line 26 (FIG. 1) provides lubrication to the sorting head 12 to 

nTinirnhe the friction on the sorting head 12 due to metal-to-metal contact with the coins. The 
lubrication supply line 26 is attached at one end to a lubrication port (shown in FIGSivandM) 
within the sorting head 12, and a lubrication reservoir (not shown) at the other end. The 
lubrication system is described in detail below with reference to VlGSS&wdV?^ 



30 An encoder 30 (FIG.W is mounted for rotation on the underside of the disc 13. The 

rotation of the encoder 30 is monitored by an encoder sensor 32 fnG/9firfwhich remains 
stationary since it is fixed in the mounting structure 20. Therefore, the position of the rotatablc 
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disc 13 can be continuously monitored. Because the monitoring of the position of the disc 13 
is an important aspect of the coin sorter since it is used in conjunction with other features of 
the coin sorter, the encoder 30 is discussed in further detail with reference to FIGS^tz?^"^ 
The mounting structure 20 is connected to the platform J 5. Further, the shaft 18 
5 extends through hole 34 in the platform 1 5 and encounters a brake mechanism 36 (FloSs^ 
The brake mechanisrrnncludes a brake drum 37 (FIgN^ attached to the rotating shaft 18. A 
brake shoe 33 (FIGSgfis attached to the mounting plate 15. The brake shoe 38 includes a 
brake lining 39 (FlG/»*f) which engages the brake drum 37 as the brake drum 37 rotates 
thereby reducing the speed of the rotating disc 13. The brake mechanism 14a (FIGS. 1 and 
10 \5erf0f the motor 14 is typically connected in series with the braking mechanism 36 on shaft 
I S The braking mechanisms 36 and 14a are described in further detail with reference to 
HGS^andN^^ 

As the disc 13 is rotated, the coins deposited on the top surface thereof tend to slide 
outwardly over the surface of the pad 16 due to centrifugal and factional forces As the coins 
15 move outwardly, those coins which are lying flat on the pad 1 6 enter the gap between the 
upper surface of the pad 16 and the sorting head 12 because the underside of the inner 
periphery of the sorting head [ 2 is spaced above the pad 16 by a distance which is 
approximately as great as the thickness of the thickest coin. .As further described below, the 
coins are sorted into their respective denominations and discharged from exit channels 41, 42, 
20 43, 44. 45. 46. *7. 4S. and 49 (HGS.VandV^orTesponc1n S to their denominations. 

Nine coin chutes 5 1, 52, 53, 54, 55, 56, 57, 58, and 59 (FIGS. 1 andNirf are spaced 
around the periphery of the sorting head 12 adjacent the respective exit channels 41-49. Each 
coin chute 5 1 o9 is affixed to the platform 15 which includes a coin exit hole corresponding to 
each of the coin chutes 5 1-59. As a coin exits a particular exit channel 4 1-49, it then enters the 
25 corresponding coin chute 5 1-59. [f sensors indicate that the coin is invalid, the coin wiU be 
diverted by a moveable divcrter within the coin chutes 5 1-59. The coin chutes 5 1 -59 are 
described in more detail with reference to FIGS. \)A-10& / ' 

In general, the coins for any given currency arc sorted by the variation in diameter of 
the various denominations. The coins circulate between the sorting head 12 and pad 16 on the 
30 rotatabie disc 13 until a single-file stream of coins is obtained. One edge of each coin in this 
stream of coins is aligned along a gaging surface so that the other edge of each coin is 
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subsequently positioned so as to be directed into the exit channels 4 1-49 for the respective 
denominations. v y 

As can be seen in FlGS.Vand v; the outwardly moving coins initially enter an entry 
channel 60 formed in the underside of the sorting head 12 from the central opening that is seen 
5 when looking into the hopper 10. [t should be kept in mind that the circulation of the coins, 
which is clockwise in FIG. 2, appears counter-clockwise in FIGS.Yand ^because FIGS .V^ 
anoT^are bottom views. An outer wall 61 of the entry channel 60 extends between the entry 
channel 60 and the lowermost surface 62 of the sorting head 12. The lowermost surface 62 is 
preferably spaced from the top surface of the pad 1 6 by a distance which is slightly less than 
10 the thickness of the thinnest coins. Consequently; the initial outward movement of the coins is 
terminated when they engage the wall 6 1 of the entry channel 60, although the coins continue 
to move circumferentially along the wall 6 1 by the rotational movement imparted on them by 
rotating pad 16. 

A stripping notch 64 is present to strip "shingled" or "doubled" coins (i.e. coins which 

15 are stacked on one another). The stripping notch 64 causes the upper coin to catch on its ledge 
while the lower coin proceeds with the rotation of the pad 16. The stripping notch 64 extends 
in an upward direction since the lower surface of the sorting head 1 2 is adjacent the pad 1 6 on 
the upper surface of the disc 13. \£y 

HGS.V^^d\^are sectional views taken ajong line 5-5 in FK^Vui the region of the 

20 stripping notch 64 of the sorting head 12. In FlG-VA^the coins are being moved by pad 16 
and are about to engage the stripping notch 64. In FIoN^fthe upper coin engages the 
stripping notch 64 and catches thereon. The lower coin continues moving with the pad 16. 
After the lower coin has passed the stripping notch 64, the upper coin, which is now against 
the pad 16 since the lower coin has moved forward, continues to move forward with the pad 

25 16. In this way, stacked coins are stripped and only single coins move through the entry 
channel 60. Typically, the stripping notch 64 has a depth that is less than the thickest coin 
which is to be sorted. Also, the width of the stripping notch 64 is less than the diameter of the 
smallest coin that is to be sorted. And, although the stripping notch 64 is shown extending 
almost entirely across the entry channel 60 in the radial direction, it may extend the entire way 

30 across the entry channel 60. 

As the disc 13 rotates, coins in the entry channel 60 that are close enough to the wall 
6 1 engage a ramp 66 leading to surface 68. Surface 68 is spaced closer to the pad 16 than the 

// 
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surface of the entry channel 61. An upper surface 69 is adjacent the surface 6S and spaced 
further from the pad 16. Coins which are not against wall 61 but engage the inner edge of 
ramp 66 arc sent along upper surface 69 where they are eventually recycled. A wall 70 defines 
an inner border for the surface 68 and extends to a rarnp 71 leading down to an outermost 
5 region 69a of surface 69. The wall 70 also Lends to strip -shingled" or "doubled" coins passing 
through the entry channel 60. Preferably, the wall 70 separates the top" coin of a pair of 
"shingled" or 'doubled' coins and guides the top coin inwardly for recirculation A second 
smaller stripping notch 74 is also present on upper surface 69 which strips any "shingled" or 
"doubled" coins. 

10 As stated previously, misaligned coins which are not against wall 61 and miss the ramp 

66 require recirculation. The misaligned coins engage the wall 70, and the wail 70 guides 
these coins to a ramp 72 leading down to the lowermost surface 62. .As the coins move down 
the ramp 72, the coins are pressed into the pad 16. Once in a pressed engagement with the 
pad 1 6, these coins remain in the same radial position but move circumferentiaUy along the 

15 lowermost surface 62 until engaging recirculation ramp 76. The recirculation ramp 76 leads 
back up into the entry channel 60 and recirculates the misaligned or stripped coins back into 
the entry channel 60. 

Coins on the pad 16 which move past surface 68 are in engagement with surface 68 
such that they are pressed into the pad 16. This pad pressure on the coins Is referred to as 
20 "positive control." Those coins that reach the surface 68 move circumferentiaUy thereon due 
to this positive control. Those coins on surface 68 pass the ramp 71 and the outermost region 
69a of surface 69 wherein they are released from the pressure which they experienced while 
moving along surface 68. These coins move to a ramp 78 which leads to a queuing channel 
80. 

25 A guide wail 32 defines the inner border of the queuing channel 80. The guide wall 82 

provides another coin stripping mechanism to reduce "shingled" or "doubled" coins. Typically, 
the guide wall 32 is approximately 0.030 inch in height. As described above for the wall 70, 
misaligned or stripped coins that engage the upstream portion of the guide waJJ 82 are guided 
towards lowermost surface 62 for recirculation. 

30 The coins that reach the queuing channel 80 continue moving circumferentiaUy and 

radially outward along the channel SO due to the rotation of the rotating disc 13. The radial 
movement is due to the fact iliat almost all coins except for the thickest ones, are not in 



(59) EfBH 1 9 - 2 9 3 1 54 

engagement with queuing channel SO. An outer wall S4 of the queuing channel SO prohibits 
the radial movement of the coins beyond the queuing channel 80. The queuing channel 80 
cannot be too deep since a deep channel would increase the risk of accumulating "doubled" or 
"shingled" coins in the queuing channel SO. Consequently, in the queuing channel SO, the 
5 thickest coins may be under positive control since they arc in pressed engagement with the pad 
16. However, the thickest coins still remain within queuing channel SO' since a bevelled surface 
86 extends from guide wall 32 in a downward direction to lowermost surface 62 by a distance 
generally less than the thickness of the diinnest coin. Those thicker coins then are guided 
along the queuing channel 80 as they engage guide wall 82 and bevelled surface 36. 
10 In the queuing channel 80. if "doubled" or "shingled" coins exist, they are under pad 

pressure and tend to remain in their radial position. Consequently, as the "doubled" or 
"shingled" coins move circumferentially and maintain their radial position, the guide wall 82 
engages the upper coin of the "shingled" or "doubled" coins, tending to separate the coins. 
While the guide wall 82 separates the coins, the lower coin engages the beveled surface 86 
15 and. once separated, the lower coin is still under pad pressure with the beveled surface 36. 
Thus, the lower coin retains its radial position while moving circumferenually with the pad 16 
and passes under the beveled surface 86 to the lowermost surface 62 for recirculation. The 
upper coin remains within queuing channel 30. 

Some coin sorters, however, have queuing channels in which the coins are pressed into 
20 engagement with the pad 16 such that the pad 16 exerts positive control on the coins. In the 
queuing channel 80 illustrated in HGS^-4^riowever l most coins are not under pad pressure 
and are free to move outwardly due to centrifugal force until the coins engage the outer wall 
84 of the queuing channel 80. The thickest coins which are under positive control maintain 
their radial position while continuing to move circumferentiaJly along the queuing channel due 
25 to the rotational movement of the pad 16. These thicker coins engage the guide wall 82 and 
bevelled surface 62 and arc maintained within queuing channel 80. 

. As the coins move circumferentially along the queuing channel 80, the coins encounter 
a ramp 88 leading up into a deep channel 90. The deep channel 90 releases positive control on 
any thick coins that may have been under positive control in the queuing channel 80 and, 
30 thereby, unable to move outwardly to engage the wall S4 of the queuing channel SO. 

Therefore, as these thicker coins enter the deep channel 90. the coins are further permitted to 
move outwardly and desirably engage an outside wall 92 of the deep channel 90. The outer 
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wall S4 of the queuing channel SO blends into the outside wall 92 of the deep channel 90. 
After the coins enter the deep channel 90, the coins are desirably in a single-file stream of coins 
directed against the outer wall 92 of the deep channel 90. 

Within deep channel 90 lies a lubrication port 93 tor the sorting head 12. Here, 
5 lubrication is discharged typically in extremely low quantities. This is to ensure thai no 

lubrication contacts the pad 16 positioned below the sorting head 12 which could damage the 
pad 16. The lubrication port 93 is made at such a size that only a droplet of lubrication fluid 
forms on deep channel 90 and is suspended there by surface tension. As coins pass the 
droplet, a portion of it adheres to the coins and is transmitted around the remaining coin path 
10 along the sorting head 12. Thus, it is the coins which distribute the lubrication around the 
sorting head 12. The lubricarion port 93 can be positioned anywhere along the coin path, 
although preferably it is in the region of the queuing channel 80 or the deep channel 90. 
Furthermore, the sorting head can have multiple lubrication ports 93. 

The lubrication helps to reduce the friction that occurs due to the metal-to-metal 
15 contact between the coins and the lower surface of the sorting head 1 2. Thus, the lubrication 
minimizes the wear on the sorting head 12. Furthermore, because the coins of some countries 
are made of softer metal, the softer metal can be transferred to the sorting head and be 
deposited thereon due to the friction and heat. Lubrication minimizes this galling condition as 
well. 

20 The lubrication port 93 is generally between about 0.02 inch and 0.06 inch in diameter 

w<th the preferable size being approximately 0.04 inch. At the upper end of the lubrication 
port 93 opposite the end exposed in the deep channel 90, the lubrication port 93 expands in 
diameter to allow a fitting to be disposed therein. The supply line 26 (FIG 1) is coupled to the 
fitting. Typically, the fitting is made of a polymeric material, such as nylon, with an outer 
25 diameter of about 0.25 inch. 

Lubrication is supplied to the sorting head 12 via the supply fine 26 which is connected 
to a lubrication reservoir. The reservoir may be positioned above the lubrication port 93 such 
that lubrication flows to the port 93 via gravity and under the control of a valve. Alternatively, 
a pump can supply the lubrication fluid to the port 93. .An example of a pump which can be 
30 employed in the lubrication system is the SR 10-30 peristaltic pump from the ASF Corporation 
of Norcross, Georgia. 

It 
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Returning now 10 the movement of the coins in the sorting head 12, as the coins move 
circumferential ly along the outer wall 92, the coins engage a slight ramp 94 which leads to and 
blends in with narrow bridge 96. The narrow bridge 96 leads down to the lowermost surface 
62 of the sorting head IZ At the downstream end of the narrow bridge 96, the coins are 
5 firmly pressed into the pad 16. As such, the coins are under positive control. Therefore, the 
radial position of the coins is maintained as the coins move circumfereritialty towards a gaging 
channel 98. 

If any coin in the stream of coins leading up to the narrow bridge 96 is not sufficiendy 
close to the wall 92 so as to engage the narrow bridge 96, then the misaligned coin engages an 

10 outer wall 100 of a reject pocket 102. The reject pocket 102 includes a ramped surface 103 
and a beveled surface 104 that is slightly angled (e.g., 5 1/4 degrees) whh respect to the pad 
16. The ramped surface 103 and bevded surface 104 are angled such that their outermost 
portions near outer wall 1 00 are the deepest portions. As the misaligned coins pass across 
ramped surface 103 and engage wall 100, they are driven towards beveled surface 104. The 

15 beveled surface 104 allows misaligned coins to move away from pressed engagement with the 
pad 1 6. When the leading edges of the misaligned coins hit wall 100, the misaligned coins are 
guided back to the entry channel 60 for recirculation via the bevded surface 104 and the 
recirculation ramp 76. 

To summarize, the coins which do not engage narrow ramp 96 can be generally placed 

20 into two groups. First, those coins which did not proceed along surface 68, but instead 

proceeded along surface 69 and engaged ramp 72 where they were pressed into engagement 
with the pad 16. entered recirculation ramp 76 near its inner radial edge adjacent lowermost 
surface 62. And, the second group of coins are those coins :hat moved past ramped surface 
103 into engagement with wall 100 and subsequently moved past bevelled surface 1C4 where 

25 they engaged the recirculation rarnp 76 near its outer radial edge adjacent bevelled surface 
• 104. 

It can occur that correctly aligned coins passing under the recirculating channel 102 as 
the coins move circumferential ly towards the gaging channel 98 can be slightly shifted In their 
radial position. To correct this, coins which pass under the recirculating channel 102 still find 
30 themselves within the gaging channel 98. Tlie coins remain under pressure in the gaging 

channel 98. but the gaging channel 98 tends to urge the coins to be realigned against an outer 
gaging wall 105 of the gaging channel 98 due to a bevelled gaging surface IG6 which is angled 
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such that it is deeper at its radially outward portions. Furthermore, the radius ofthe gaging 
wail 105 from the center of the disc 1 j also gradually decreases aiong the length ofthe gaging 
channel 98 to help maintain coins in engagement with the outer wall 105. Therefore, all coins 
entering the gaging channel 9S have an opportunity to realign their outer edges at the radial 
5 position required for correct sorting. 

The beveled surface 106 has a deep channel I OS along its outermost edges. Coins 
aligned against outer wall 105 arc under positive pressure at their innermost edges which are 
positioned along bevelled surface 106. Due to this positive pressure on the innermost edges, 
the outermost edges ofthe coins tend to rise slightly away from the pad 16. Because the 
10 beveled surface 106 applies a greater amount of pressure on the inside edges cf the coins, the 
beveled surface 106 helps to prevent the coins from bouncing off the wail 105 as the radial 
position ofthe coins is gradually decreased along the length ofthe caging channel 98. 

As the coins move along the gaging wail 105. they move past a narrow channel 107 
which is dedicated to the smallest coin to be sorted. All coins of this denomination 5t within 
15 the narrow channel 107 as they engage gaging wail 105. Preferably, the narrow channel 107 
extends well into the bevelled surface 106. Every other coin denomination is too large to fit 
within the first narrow channel 107. Consequently, these other denorninations have their outer 
edges alongouter wail 105 and their inner edges on bevelled surface 106. ^_ 

FIGViIJustrates a cross-section of the sorting head 12 along line 7-7 in FIG^Vrhe 
20 wall 100 and the beveled surface 1 04 within the reject pocket 102 can be seen on the right side 
of FIG.v' Also, the beveled surface 106 and the deep channel 108 ofthe gaging channel 98 
can be seen as well. 

As the coins move along the gaging wail 105 ofthe gaging channel 98. the coins other 
than the smallest coins which are in narrow channel 107 engage a ramp 110 leading down to 

25 the lowermosi surface 62. The ramp 1 10 causes the coins to be firmly pressed into the pad 16 
with their outermost edges afigned with the gaging radius provided by the gaging wail 105. At 
the downstream end of the ramp 1 10, the coins are under the positive control ofthe sorting 
head 12. This ensures that the coins arc held securely in the proper radial position determined 
by the gaging wall 105 as the coins approach the series of exit channels 42-49. 

30 Thc exit channel 4 1 . which is dedicated to the smallest coin to be sorted, merges 

with narrow channel 107. thus, the smallest coins do not engage the lowermost surface 62 
once they are within the gaging channel 98. Coins other than the smallest coins move in a 
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circumferential direction along lowermost surface 62 under positive pressure towards their 
respective exit slots 42-19. 

Beyond the first exit channel 41, the sorting head 1 2 forms the series of exit channels 
42-49 which {unction as selecting means to discharge coins of different denominations at 
different circumferential locations around the periphery of the sorting head L2. Thus, the exit 
channels 42-49 are spaced circumferentially around the outer periphery o if the sorting head 12, 
with the innermost edges of successive channels located progressively closer to the center of 
the sorting head 12 so that coins are discharged in the order of increasing diameter. 

In the particular embodiment illustrated, the nine exit channels 4 1 -49 are positioned to 
eject successively larger. coins. This configuration is useful in foreign countries which have 
nine coins such as Spain or France. Clearly, the sorting head 1 2 could also be configured to 
have only six exit channels by eliminating three channels such that the U.S. coin set (dimes, 
pennies, nickels, quarters, half dollars, and dollar coins) can be sorted. This can also be 
accomplished by using the sorting head 12 illustrated in nGS^and\£with a blocking element 
placed in three of the exit channels 41-49. 

The innermost edges of the exit channels 4 1-49 are positioned so that the inner edge of 
a coin of only one particular denomination can enter each channel. The coins of all other 
denominations reaching a given exit channel extend inwardly beyond the innermost edge of 
that particular channel so that those coins cannot enter the channel and, therefore, continue on 
to the next exit channel under die circumferential movement imparted on them by the pad 16. 

To ensure that positive control over the coins is maintained within the exit channels 
4 1-49, the pad 16 preferably continues to exert pressure on the coins as they move through the 
exit channels 41-49. However, this can be problematic if a particular coin is thin, such as a 
dime. To overcome this problem, a pressure ramp 120 is included in exit channel 41. The 
pressure ramp 120 ensures that the coins within exit channel 41 near the periphery of the 
sorting head 12 engage pad 16. Thus, when the deceleration and/or stopping of the disc 13 is 
encountered during the exact bag stop function or the discrimination of valid/invalid coins 
function, a coin within the exit channel 41 is positively controlled by the pad 16 on the disc 13. 
Furthermore, because tliis pressure ramp 120 is near the counting sensor 12 la and the 
discriminator sensor 12 lb. the pressure ramp 120 also tends to maintain coin stability while the 
coin is being sensed. Although the pressure ramp 120 is shown only in exit channel 41, it can 
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aJso be used in the other exit channels 42-49 as well. Additionally, the pressure ramp 120 may 
be longer and extend along the length of its respective exit channel 42-49. 

Each exit channel 41-49 has a corresponding exit channel opening at which the coins 
exit from the periphery of the sorting head 12. Each exit channel 4 1^9 also has a 
corresponding exit ledge 4 1 a^9a. The exit ledges 41 a^J9a arc positioned to ensure that a 
coin that is to exit the periphery of the disc 13 does, in fact, exit if the disc' 13 stops after such a 
coin is sensed. If the exit ledges 41 a-49a were not present, then the innermost edge of an 
exiting coin may become pinched at the periphery of the sorting head 12 such that the coin is 
entirely outside the periphery of the sorting head 12 except for its innermost edge. Each exit 
ledge 4 La-49a is generally perpendicular to die path of the coins within its respective exit 
channel 41 -49. Also, each exit ledge 4 1 a-49a has a comer that terminates on the periphery cf 
the sorting head 12 near the center line of its respective exit channel 4 1 -49 within the slot 
described below. 

Each of the exit channels 41-49 also has a slot 111-119 which provides additional 
15 clearance for the central portion of the coin within the exit channels 4 149. Any deviations in 
the central thickness of the coin due to curvature or coin features which make the center of the 
coin tlticker than its periphery, can now extend into the slots 111-119 such that the coin rides 
along the portions of the exit channels 4 I -49 outside af the slots 1 11 - J 1 9. En essence, the 
coins ride only on the two rails formed on either side of the slots 111-119. 

As the coins pass across counting sensors 121 a- 129a and discriminator sensors 121b- 
129b located in the exit channels 4 1 -49, the coins arc much less prone to the teetering motion 
due to the slots 1 11-1 19. The counting sensors I21a-129a count the coins. The discriminator 
sensors 12 lb- 129b discriminate between a valid coin and a invalid coin. Due to the slots Hi- 
ll 9 and the positive control due to pad pressure, the counting sensors 12 la- 129a and the 
25 discriminator sensors 1 2 1 b-1 29b sense a coin which is being guided smoothly and is 

experiencing no teetering. This enhances the accuracy of the counting sensors 121a- 129a and 
the discriminator sensors 1 2 1 b- 1 29b. 

The slots 1 1 ! - l 19 aijshown in more detail in noCwhjch shows a cross-section 
taken along line 3-3 in FloWexic channel 44. HG^ustrates a slot 1 14 which has a 
30 width approximately one half of the diameter of coin. Clearly, the width of the slot 1 14 may 
be much larger such that it is up to 90% of the diameter of coin. The slot 1 14 has a 
rectangular cross-section which accommodates a protruding portion of the coin as the coin is 
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guided along the exit channel 44. Other shapes of the slot 1 14. such as rounded or triangular, 
are available as well . 

FIG. Vulustrates an enlarged view of exit channel 44 showing the details of the exit 
channel 44. The location of the sensors 124a and 124b are shown as is the exit ledge 44a. As 
5 con be seen, the slot 1 1 4 begins within the exit channel 44 upstream of che sensors 124a and 
124b. 

Now that the sorting head 12 of the coin sorter has been described, the path of the 
sorted coins as they exit the periphery of the sorting head 12 is described below. VIG^S^^ 
^rWillustTate one coin chute 59 of the nine coin chutes 51-59 shown in FIGS. 1 and^aAr^The 
10 coin chute 59 has an upper curved wall 130 and a lower wall 132. The lower wall 132 is 

angled downwardly so that a coin with a low velocity still moves toward the two chutes under 
the force of gravity. A dividing structure 134 to which a flipper 136 is attached separates two 
chutes of the coin chute 59. The flipperl36actsasa shunting mechanism since it can direct 
the coins into the two chutes 137 and 13S. The flipper I36^flush with the lower surface 132 
1 5 when the flipper 1 36 is in its norma] lower position (FIG. \&efsuch that a coin sliding down 
lower surface 132 passes across the flipper 136 without being caught thereon, and is 
discharged down the first chute 137. 

A shunt motor 135 (FIG.\^^c° nc '0 ! sthe movement of the flipper 136 such that the 
flipper 136 transitions betwee n an upper orientation shown in HG.^HJB / and a lower 
20 orientation shown in FIG\©e^The shunt motor 135 can also be a simple solenoid chat 

toggles an arm connected to the flipper 136 between a first and second displacement position. 

As the sorted coins pass the discriminaior sensor 129b (nGS^-^uTthe exit channel 
49, the discriminator 129b senses whether the coin is a valid or invalid coin. The discriminator 
sensoM29b is connected to a controller which is described in more detail below in reference to 
25 FIGS*^ line signal from the discriminator sensor 129b to the controller indicates a valid 

coin, the flipper 136 remains in the lower position and the coin exits che d^ 13 and enters the 
coin chute 59 where it proceeds down Srst chute 137 as shown in FlG.\oG^ 

If the signal from the discriminator sensor 129b to the controller indicates an invalid 
coin in the exit channel 49, the controller then signals the shunt motor 135 to move the flipper 
30 136 from the lower orientation (FIgXSTio the upper orientarion (F1gSt«^ As the invalid 
coin enters the coin chute 59 after passing from the exit channel 49. it encounters the flipper 
136 which obstructs its path and forces the invalid coin down second chute I3S. 
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The coin chute 59 is designed so as to be compatible with two types of coin sorters - 
one which utilizes discrirrunxuo^se^or^I29b to detect invalid coins and one which does not 
detect invalid coins. FIGS. Voa 1 Ci trate ,he coin chute 59 in a first configuration for use 
with a coin sorter which performs coin discrimination to detect invalid coins. FIG.\«p / 
illustrates the same coin chute 59 in a second configuration except that a pin 1 39 now 
maintains the fiipper 135 in its lower position. Consequendy, the first chute 137 is the only 
chute into which the coins may pass. The only additional component, pin 139, can be a rivet, a 
screw, or numerous other fasteners which maintain the flipper 1 36 in the lower orientation. 
Further, adhesives can be used as well. Therefore, coin chute 59 is modular such that it can be 
used on nearly every type of coin sorting device. Because one component is interchangeable 
with numerous coin sorter devices, the manufacturing and design costs are dramatically 
reduced. 

Once the ccins have undergone the^iscrimmation process, the coins then enter a coin 
collector which is usually a bag. FIGsN^and WiSustrate a dual bag clamping and 
15 switching mechanism 140 including a guide tube 142 having an inlet edge 144 and a 

rectangular-shaped upper portion 146. The inlet edge 144 of the guide tube 142 is aligned 
with the path of the coins. Coins enter the inlet edge 144 and proceed into the upper portion 
146 of the guide tube 142. 

In passing from the coin sorter to the guide cube 1 42, coins tend to strike the inner 
20 surface thereof To minimize the wear on the upper portion 146 and reduce the noise caused 
by such coin impacts, the upper portion 146 is preferably composed of a relatively soft 
polymeric material such as polyurethane or rubber. 

An integral lower portion 148 of the bag switching mechanism 140 splits into two coin 
chutes 150 and 152 which are separated by divider 154. The divider 154 pactions a left lower 
portion I4Sa from a right lower portion 148b. A flipper 1 56 is disposed on top of the divider 
154 and is positioned such that either chute 150 or chute 152 is open. The position of the 
flipper 1 56 is controlled by a bag switch motor 158. The bag switch motor 158 can also be a 
solenoid which toggles the Hipper 1 56 between the two positions . . 

As coins are counted by counting sensors 121 a-l29a shown in HGsS-#wda 
30 predetermined number of ccins is received by the ba S below chute 150. a controller actuates 
the bag switch motor 1 58 which moves the flipper 156 to divert the coins from chute 150 to 
chute 152. Once the operator switches the full bag under chute 1 50 and replaces it with an 
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empty bag, then the flipper 1 56 may redirect coins into the first bag when the second bag is 
full. 

The lower portion 148 is provided with an electrically insulated frame 160 having a 
lateral support bracket 162 and a longitudinal three-pronged fork member 164 extending 
5 downwardly rrcm the lateral support bracket 162. The lateral support bracket 162 is generally 
rectangular in shape and is positioned near the divider 1 64. 

The forked member 164 includes first second and third prongs 166, 168. and 170, 
respectively. The forked member 164 is oriented perpendicular to the support bracket 162 and 
substantially parallel to the lower portion 148 The first prong 166 and the third prong 170 are 

10 typically spaced equidistant from an imaginary line passing halfway therebetween through the 
second prong 168. The first and third prongs 166 and 170 are mirror images of each other. 
Each includes respective straight outer edges t72 and 174. The first and third prong 166 and 
170 each include a respective curvilinear inner edge L76 and 178 which gradually curves away 
from a straight inner edge of the prongs 166 and 170 as one moves downwardly from 

15 approximately the middle of the prongs 166 and 170. 

Two block-shaped, stationary conductive contacts ISO and 1ST. are fixedly mounted to 
the approximate middle of the second prong 168. First contact 180 engages an elongated first 
conductive lever 184 which is pivotally mounted to the first prong 166 by means of a 
conductive pivot pin 1 86. Conductive pin 1 86 extends through a central portion of the lever 

20 1 84 and the first prong 166. While the first lever 1 84 rotates about the stationary pivot pin 
186, the lever 384 is maintained on the pivot pin IS6 by a retaining ring. Likewise, second 
contact 182 on the second prong 168 engages an elongated second conductive lever 188 
which is pivotally mounted to the third prong 170 by means of a conductive pivot pin 190. 
Conductive pin 190 extends through a central portion of the second lever 188 and the third 

25 prong 170. 

Each elongated lever !S4 and 188 is laterally spaced away from its respective prong 
166 and 170 so that the respective pivot pins 186 and 190 include an uncovered cylindrical 
section for receiving a torsion spring L92 and 194. The torsion Springs 192 and 194 spirals 
around the uncovered section of their respective pins 186 and 190 for several turns. The ends 
30 of each torsion spring 192 and 194 extend through respective holes 196 and 198 in levers 184 
and 188. 
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The torsion springs 192 and 194 exert a torque on thejevers 184 and 188 which biases 
the levers 184 and 188 to a closed position (shown in FIG. In the closed position, the 

levers 1 84 and 188 arc preferably constructed such the end of each lever 184 and 188 engages 
its respective stationary contacts ISO and 182. 
5 When the first lever 184 engages the stationary contact ISO. a conductive path is 

formed therebetween. To disengage the first lever 1 84 from the contact ISO, the lever 184 is 
rotated counterclockwise about the pivot pin 186 to an open position by depressing the 
bottom edge of the lever 1 84. Disengaging the lever 184 from the contact 180 interrupts the 
conductive path formed therebetween. 
1 0 Similarly, when the second lever 1 83 engages the stationary contact 1 32, a conductive 

path is formed therebetween. To disengage the second lever 1 88 from the contact 182, the 
second lever 1 88 is rotated clockwise about the pivot pin 190 to an open position by 
depressing the bottom edge of the lever ISS. Disengaging the second lever 188 from the 
contact 1S2 interrupts the conductive path formed therebetween. As explained below, the 
15 presence and absence of the conductive path is used to determine whether or not a cow bag is 
situated in the bag clamping mechanism 140. 

Each pin 186 and 190. which is electrically connected to its respective lever 184 and 
1 88. is connected via a conductive wire to a controller. Further, both contacts ISO and 182 
are connected to the controller. In the preferred embodiment, a pair of terminals each having 
20 two connectors are molded into the frame 160 during its manufacture. The conductive 

terminals form respective conductive paths extending upwardly from the respective contact 
and lever to the surface of the support bracket 162. When the lever 1 84 is in the closed 
position and a bag is not engaged in the bag clamping amngernent 140 such that lever 1S4 
engages contact ISO. a conductive path is produced between the two connectors of one 
25 terminal which passes through the lever 1 84 and the contact ISO. The other terminal 
corresponds to the second lever 1 88 and the second contact 182. 

However, when a coin bag is engaged in chute 1 50 of the bag damping mechanism 
HO, a flap portion of the bag mouth is wedged between the stationary first contact 180 and 
the first lever 1 84 so as to interrupt the conductive path. The same is true for the second 
30 contact 182 and the second lever 183 in chute 1 52. Therefore, by connecting the terminals to 
the controller and measuring the voltage difference therebetween, the controller can determine 



(69) n\%¥-9 - 2 9 3 1 5 4 

whether or not a coin bag is engaged in either chute 150 or 152 of the bag clamping 
mechanism 140. 

A coin bag can be mounted to either the left lower portion 148a or right lower portion 
l4Sb. For simplicity, the following bag securing description is made with reference to left 
5 lower portion 148a although it is applicable to either portion. To secure a coin bag to the left 
lower portion 1 48a so as to gather coins whjch exit down chute 1 50 of the bag clamping 
mechanism 140, the mouth of the bag is positioned over the left lower portion 148a, Since the 
mouth of the bag has a larger cross-section than the left lower portion 148a, the bag is 
tightened around the left lower portion 148a by passing a loose flap portion of the bag mouth 
10 upward through the elongated gap formed between the first prong 166 and the second prong 
168. The curvilinear inner edge 176 which gradually curves away from the straight inner edge 
of the first pTong 166 facilitates the insertion of the flap portion within the gap between the 
first and second prongs 166 and 168. 

As the flap portion of the bag mouth is moved upward through the gap, the flap 
15 portion disengages the end of the first lever 1S4 from the stationary contact I SO. The flap 
portion is further moved through the gap until it reaches the upper end of the gap between the 
first prong 166 and the second prong 168. Since the elongated first lever 184 is biased to a 
closed position even with the flap portion between the lever 184 and the contact ISO, the flap 
portion of the bag mouth is wedged between the stationary contact 180 and the lever 134. 
20 To strengthen the engagement of the flap portion between the contact ISO and the 

lever 1 S4, the lever 1 84 has teeth at its end for gripping the flap portion. The teeth prevent the 
flap portion from slipping from between the contact 1 80 and the lever 184. Although teeth are 
shown, any surface structure which increases the surface roughness of the moveable and/or 
stationary contacts assists in gripping the bag. Furthermore, the lower left portion 148a 
25 includes a rectangular projection 200 (FIG^QS^tegi^ly connected thereto. WhiJe moving 
the flap ponton of the bag mouth through the gap between the first and second prongs 166 
. and 168, the projection 200 supports the rear portion of the bag mouth and prevents the bag 
mouth from sliding downward off the lower left portion 148a. To further enhance the holding 
capability of bag clamping mechanism 140, the projection 200 could also be a clamping device 
30 which grasps the rear of the bag. 

Additionally, the clamping mechanism could include sliding members as well. Fcr 
example, the stationary contact can be an elongated tube positioned vertically with a taper on 
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its upper portion. The moveable contact can be a member that slides to a point aJong the 
tapered portion of the elongated tube, but is restricted from moving any further. The bag then 
would 6t over the elongated tube while the sliding member is pulled away from the tapered 
portion. Finally, arter the bag is on slid over the elongated tube with the bag flaps along the 
5 tapered portion, the sliding member then slides down over the bag tlap and holds it The 
moveable and sliding member may have teeth or areas of increased surface roughness to assist 
in holding the bag.^ ^ ^ 

FIGS. YsrVand \^Blilustrate a similar bag clamping device 220. However, this bag 
clamping device 220 is a single chute mechanism and lacjes the motor and Qipper components 
10 of the dual chute clamping mechanism 1 40 ^f FIGS.Vwfand V^/However, the bag 
clamping device 220 of FIGS. W^c'andWg^n dudes an upper portion 222 and a lower 
portion 224. The lower portion 224 has a bracket 226 with a first prong 223 and a second 
prong 230. A lever 232 is disposed on and pivots about a conductive pin 234 positioned on 
the second prong 230. A contact 235 is positioned on the first prong 228. A torsional* spring 
15 236 is piaced around the pin 234 and has an end that is disposed in hole 238 of the lever 232. 
Further, a projection 237 is present to support the back side of the bag 

The single chute bag clamping device 220 electrically operates in the same mariner as 
described above in reference to the dual chute damping device 140. Furthermore, a bag is 
attached to trjestngle chute clamping device 220 in the same manner as described above. 
20 FlGM^Uustrates the coin chute 59 shown in HcVw^ooperatina wiih the baa 

clamping mecharusm 140 of HG.H4<*Aiter the coins are discharged from the exit channel 49 
of sorting head 12, the coins enter the coin chute 59. If the coin is not detected to be an 
invalid coin, the flipper 136 of the coin chute 59 remains in the lower position (as shown) and 
the coin continues down 6rst chute 137. 
25 After passing through first chute J 37 of the coin chute 59, the coin enters the upper 

portion 142 of bag damping mechanism 140 where it encounters the flipper 1 56. The coin 
then proceeds down either one of two paths into left bag 260 or right bag 262. If the Qipper 
1 56 is in the position shown with solid lines, the coin enters left bag 260. Once the left bag 
260 has reached its maximum limit of coins, the flipper 156 moves to the position shown by 
30 the phantom lines and the coins enter right bag 262. Preferably, the operator then removes the 
left bag 260 and replaces it with an empty bag before the right bag 262 becomes full. 
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Further, the controller which is described in reference to FIG^S^ronitDrs the 
interlccking mechanism (contacts 180 and 182, and levers 184 and 186) holding left bag 260 
and right bag 262 to ensure that a closed circuit (lever L84 touching contact 1 30) is detected 
which indicates the presence of a bag. If no closed circuit is detected after left bag 260 reaches 
its limit, then the coin sorter will prohibit flipper 156 from moving after right bag 262 is full. 
The coin sorter will stop and inform the operator that the left bag 260 must be switched. If 
this feature were not present, the flipper 1 56 would guide coins back and forth between two 
unattended bags which are already full. The bag switching algorithm performed by the 
controller 30 is described in detail in FfG > £3-: — ~ 

If the discriminator sensor 129b (FIGS. Tand vfdeiecis an invalid coin, the flipper 136 
of the coin chute 59 moves to the upright position and causes the invalid coir, to enter chute 
138. The invalid coin then enters a tube 264. Preferably, each coin chute 51o9 has a tube, 
like tube 264 in FIG^^^which discharges invalid coins to one common invalid coin coDector. 



15 The bag clamping mechanism 140 has geometrical characteristics which make the coin 

sorter a more efficient system. By providing a substantial distance in the path of the coins 
berween the periphery of the disc 13 and the flipper 156, it takes more time for a coin to 
encounter the flipper 1 56. The flipper 156 is usually positioned adjacent the mouth of two 
bags 260 and 262 with respect to the path of the coins such that it is substantially closer to the 

20 mouth of the bags than to the disc 13. Thus, the system controller has additional time to 

actuate the bag switch motor 158 and move the flipper 156 to the position shewn in phantom 
lines in FIO^^ 

The path of the coin as it exits the disc 1 3 is usually substantially horizontal. But, 
given the confieuration of the bag clamping mechanism 140, the coin path then turns 

25 substantially vertical. A guiding structure, such as the coin chute 59 in FIGS. rSrV+ft©; may 
assist the changing of the coin path from horizontal to vertical. Typically, the flipper 156 is 
positioned away from the periphery of the disc 1 3 along the vertical segment of the coin path 
in the range from approximately 10 inches to about 1 8 inches. Preferably, the flipper 1 56 is 
abcux 15 inches from the periphery of the disc 13. 

30 Due to the spacial relationship between the flipper 156 and the periphery of the disc 

13. the controller may only decelerate the disc ! 3 during an exact bag stop, instead of forcing 
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HG.N-rillustrates the operator control panel 19 of the coin sorter which the user 
utifaes to operate and control the various functions of the coin sorter. Tne operator control 
5 panel 19 includes a main power switch 230 which powers the entire coin sorter. A mechanical 
keyboard 2S2 includes a plurality of keys which the operator depresses. Typically, the 
mechanical keyboard 2S2 includes an arrangement of numerical keys 234 and an arrangement 
of basic function keys 2S6. A touch screen device 288 is also utilized which makes the 
operator control panel 19 more user-rhendly. Further, employing a touch screen device 288 
10 provides the manufacturer with a great amount, of vcrsatDity in that numerous types of displays 
and display keys can be configured. ^ 



The touch screen device 233, shown in FIG.\-?fis preferably an X-Y matrix touch 
screen forming a matrix 290 of touch responsive points. Tne touch screen 288 includes two 
closely spaced but normally separated layers of optical grade polyester film each having a set 
15 of parallel transparent conductors. The sets of conductors in the two spaced polyester sheets 
are oriented at right angles to each other so when superimposed they form a grid. Along the 
outside edge of each polyester layer is a bus which interconnects the conductors supported on 



20 When pressure from a finger or stylus is applied to the upper polyester layer, the set of 

conductors mounted to the upper layer is deflected downward into contact with the set of 
conductors mounted to the lower polyester layer. The contact between these sets of 
conductors acts as a mechanical closure of a switch clement to complete an electrical circuit 
which is detected by the controller through the respective buses at the edges of the two 
25 polyester layers, thereby providing a means for detecting the X and Y coordinates of the 

switch closure. A matrix louch screen 288 of the above type is commercially available from 
Dynapro Thin Film Products. Inc. of Milwaukee. Wisconsin. 

In the preferred embodiment, the touch screen 288 forms a matrix 290 of ninety-six 
optically transparent switch elements having six columns and sixteen rows. The matrix 290 is 
30 positioned oYcr_graphic5 display 292 which displays display keys. 



FlGNWTlhiStrates a system controller 300 and its relationship to the other components 
in the coin sorter. The controller includes a timer, and counter for each of the denominations 




that layer. 



In this manner, electrical signals from the conductors are transmitted to a controller. 
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to be sorted. A main counter may also operate which counts the total number of coins 
counted by the coin sorter. The operator communicates with the coin sorter via the operator 
interface panel 19. The operator inputs information through the mechanical keyboard 282, or 
through the touch screen device matrix 290 of the touch screen 2S8. The graphics display 
5 292, which is part of the touch screen device 28S, is the component used by the controller 300 
to "inform the operator about the fij notions and operation of the coin sorter. 

The touch screen device 28S allows the operator to enter three main modes: an 
operationaJ mode, a set-up mode, and a diagnostics mode. Typically, the operator selects 
either the set-up mode or diagnostics mode when in the operational mode. When this occurs. 

10 the controller 300 is likewise placed into either of these modes. 

When the controller 300 is in the set-up mode, the conn-oiler 3pJ_causes the display 
292 to initially display the set-up menu illustrated in HGS > ^r»f > and\^©< X The primary display 
pattern provides, for example, the following set-up options: ENABLE KEYS, ENABLE 
FUNCTIONS. DATA ENTRY SELECTIONS. PORT SET-UP. DISCRIMINATOR 

15 LEARN. USER DEFAULTS. BOX/BAG CONFIGURATION. REPOSITION KEYS, KEY 
LEGENDS. SCREEN COMPLEXITY, and LUBRICATION. Additional set-up options are 
available as well. The key legends are located beside their respective keys, as opposed to 
within their respective keys, because the legends are too lengthy to 6t within the keys. 

Since the key legends occupy a relatively large portion of the display 292, all of the 

20 set-up options would not reasonably fit on a single primary display pattern. Therefore, the 
primary display pattern is divided into two portions which are separately displayed on the 
display 61 using the MORE and BACK keys. Only one of the two portions is shown on the 
display 292 at any given time. If FIG.^^epresents the portion of the primary display 
pattern currently on the display 292. the operator presses the MORE key to cause the display 

25 ^J- t0 display lrie portion of the primary display pattern shown in FIG. t^?^ Similarly, if FIG. 
V^?B^represents the portion of the primary display patrem currently on the display 292, pressing 
the BACK key causes the display 292 to display the portion of the primary display pattern 
shown in. FIgN^To modify the current settings of a particular set-up option in FIGS. 
» 7A 17D f the operator presses the displayed key of that set-up option. Pressing the displayed 

30 key causes the controller 300 to display on the display 292 a secondary display partem (sub- 
menu) for the option selected. To assist the operator in understanding the meaning cf the 
various keys in the secondary display pattern, the secondary display pattern includes a HELP 
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key. When the operator has completed his/her modifications to the current settings of the set- 
up option, the operator returns to the primary display partem (main set-up menu) by pressing 
an EXIT key. 

When the controller 300 is in the diagnostic test mode, the controller 300 causes the 
5 disp!ay^92_tc unitiaHy display the primary display pattern (main diagnostics menu) illustrated in 
FIGS. Wt-4ScT^ The primary display pattern provides, for example. thefoUowing diagnostic 
test options: MEMORY INFORMATION. ENCODER & COIN SENSORS. KEYBOARD. 
MOTOR, COIN THRUPLiT. COIN STOP. BRAKE CYCLE. REMOTE DISPLAY, and 
MACHINE STATISTICS. Additional diagnostic options may be available as well The key 
1 0 legends are located beside their respective keys, as opposed to within their respective keys, 
because the legends are too lengthy to fit within the keys. 

Since the key legends occupy a relatively large portion of the display 292, all of the 
diagnostic test options would not reasonably fit on a single primary display pattern. Therefore, 
the primary display pattern is divided into cwo portions which are separately displayed on the 
15 display 292 using the MORE and BACK keys. Only one of the two portions is shown on the 
display 292 at any given time. If FIG. 1 8 A represents the portion of the primary display 
pattern currendy on the display 292, the operator presses the MORE key to cause the display 
^to display the portion of the primary display pattern shown in FIG. 18B. Similarly, ifFIG. 
YSaVepresents the portion of the primary display pattern currendy on the display 292, pressing 
20 the BACK key «u^es the display 292 to display the portion of the primary disulav pattern 
shown in HcWto select a particular diagnostic test option in FIGs NflA ISff l^ 
operator presses the displayed key of that diagnostic test option. 

Depending upon the selected diagnostic test, the controller 300 either autornatically 
performs the selected diagnostic test or prompts the operator to enter numerical data (using 
25 the numeric keypad) prior to performing the diagnostic test. The prompts for data entry and 
the results of the selected diagnostic teat are displayed on the display 292 as secondary display 
patterns. To assist the operator in performing the diagnostic tests, the secondary display 
pattem(s) associated with each diagnostic test include a HELP key. When the operator has 
completed a diagnostic test, the operator returns to the primary display pattern (main 
30 diagnostics menu) by pressjnj an EXIT key. 

Returning to FlC^Wthl controller 300 receives signals from the encoder sensor 32 
which monitors the movement of the encoder 30 The encoder 30 has numerous uniformly 

^<5> 



C75) 9 - 2 9 3 1 54 

spaced indicia spaced along its circular periphery which the encoder sensor 32 detects. The 
indicia can be optical or magneric with the design of the encoder sensor 32 being dependent on 
which type of indicia is utilized. 

Because the encoder 30 is fixed to the disc 13, it rotates at the same rate as the disc 
5 1 3. As the encoder 30 rotates, the indicia are detected by the encoder sensor 32 and the 
angular velocity at which the disc 1 3 is rotating is known by the controller 300. And, the 
change in angular velocity, that is the acceleration and deceleration, can be monitored by the 
controller 300 as well. 

Furthermore, the encoder system can be of a type commonly known as a dual channel 
10 encoder in which two encoder sensors are used The signals which are produced by the two 
encoder sensors and detected by the controller 300 are generally out of phase. The direction 
of movement of the disc 13 can be monitored by utilizing the dual channel encoder. 

The controller 300 also controls the power supplied to the motor 14 which drives the 
rotatablc disc 13. And, because it is often necessary to know whether the motor 14 is 
15 operational, the controller 300 detects the amount of power supplied to the motor 14. 

Typically, this is accomplished by a current sensor which senses the amount of current being 
supplied to the motor. 

Still in reference to FIG\f6<tne controller 300 also monitors the counting sensors 
I21a-129a which are stationed within the sorting head 12. As coins move past one of these 
20 counting sensors 12 ta-129a, the controller 300 receives the signal from the counting sensor 
for the particular denomination of the passing coin and adds one to the counter for that 
parucular denomination within the controller 300. The controller 300 has a counter for each 
denomination of coin that is to be sorted. In this way. each denomination of coin being sorted 
by the coin sorter has a count continuously tallied and updated by the controller 300. 
25 The discriminator sensors 1 21b- 1 29b are also coupled to the controller 300. The 

discriminator sensors 121 b- 1 29b can operate by comparing numerous physical characteristics 
of the coin to a predetermined characteristic pattern which is stored in the memory of the 
controller 300. 

The coin discriminator sensors 12 lb- 129b delect invalid coins cn the basis of an 
30 examination of one or more of the following coin characteristics: coin thickness; coin diameter; 
imprinted or embossed configuration on the coin face (e.g.. U.S. penny has profile of Abraham 
Lincoln, U.S. quarter has profile of George Washington, etc.); smooth or milled peripheral 
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ed S e of coin; coin weight or mass; metaltic content of coin, conductivity of coin; impedance of 
coin; ferromagnetic properties of coin; imperfections such as holes resulting from damage or 
otherwise; and optical reflection characteristics of coin. 

With further reference to FIG^^e controller 300 also controls the disc braking 
5 mechanism 36 and the motor brake mechanism 1 4a which are typically connected in series. 
The controller 300 accomplishes this by applying power to a brake actuator for each brake 
mechanism 36, 1 4a. The amount of power applied is proportional to the braking force which 
the braking mechanisms 36. 14a apply. Thus, the controller 300 has the capability to alter the 
deceleration of the disc 13 by varying the power applied to the braking mechanism 36. 14a. 
10 This feature is described in more detail in reference to FIG^Isr 

Slia in reference to ^G^fte controller 300 controls the movement of the shunting 
mechanism (flipper 136 in nGsX^dN*^ the coin chutes 51-59 to separate invalid coins 
from valid coins. When one of the discriminator sensors 121b-129b senses a coin and sends a 
signal received by the controller 300 that the controller 300 determines to be cutside the 
15 predetermined range of acceptable signabfor a particular denomination, the controller 300 
then actuates the motor 135 (FIGS. W^which moves the Qipper 136. In this way, the 
coin sorter detects the invalid coin and separates it from the bag of valid coins. Further, when 
the controller 300 determines a coin is invalid, it reduces, by one, the current count of coins 
which have been soned and sent to a bag. since the invalid coin does not enter the bag, but 
20 instead is discharged otherwise. 

The controller 300 of FIcS^lso coupled to the dual bag clamping mechanism 140 
(FIGS. As the mixed coins are sorted, the controller 300 maintains a running count 
of the coins for each denomination discharged from the exit channels 41-49 into each bag. 
When the number of coins counted by the counting feature in the controller 300 and 
25 discharged into a bag reaches a predetermined value, the controller 300 applies power to the 
bag switch motor 153 which moves the flipper 156. The coins then begin to enter the second 
bag while the operator removes the full bag and replaces it with an empty bag. 

The controller 300 is also coii^ to both bag interlock mechanisms if the dual bag 
clamping mechanism 140 (FIGS Wand Ws utilized. Alternatively, if the single bag 
30 clamping rncxhanism 220 (FIGS.\iVand\^Tis utilized, then only one bag interlock 

mechanism is coupled to the controller 300. In either case, when the counter in the controUer 
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300 reaches its predetermined limit lor the amount of coins in one bas, tne controller 300 

indicates to the operator via the display 292 that the bag must be switched. 

The bag interlock mechanism also prohibits sorting anytime one of these devices has a 

closed circuit. This ensures that coins are not discharged into a bag clamping mechanism 
5 which has no bag attached thereon. The bag interlock mechanism and its relationship with the 

controller is described below in reference to FIG^S? 

With further reference to FIGN^rthe lubrication system is coupled to the controller 

300 to allow the coins to pass through the sorting head 12 with minimal friction. The ^. 

lubrication is supplied to the sorting head 12 through lubrication port 93 (shown in FIGS. 
10 ano^fto minimize the friction due to metal-to-metal contact. As stated previously, the 

controller 300 is coupled to a pump which conveys the fluid from the reservoir through the 

Supply line 26 to the lubrication port 93. Alternatively, the controller 300 may be coupled to a 

valve in the supply line 26 which is opened or closed by the controller 300. 

Depending on the use of the coin sorter, the amount and the frequency of the 
15 lubrication varies. For example, in coin sees from countries which use softer metals to produce 

coins, lubrication occurs more frequently. AJso, some coin sorters are exposed to more slugs 

and invalid coins, such as those machines which sort coins collected from public 

transportation. These types of coin batches lead to additional wear on the machine. 

Consequently, the coin sorter must be capable of varying the amount and frequency of 
20 lubrication. 

By way of the touch screen 2SS. the operator enters the set-up mode in which the 
LUBRICATION option is available (FIG.\4©7T^fhe operator selects the lubrication option 
which produces a screen on the display 292 which allows the operator to vary the frequency 
and the amount of oil released at the lubrication port 93. Typically, the operator chooses a 

25 number between 1 and 99 for the number of coins Cm thousands) between which lubrication 
occurs (frequency). Thus, if the operator chooses "32", then the pump or valve controlled by 
the controller 300 is actuated after total 32,000 coins have been processed. 

Further, the amount of oil discharged can be varied by the operator as well. The 
operator enters the pulse length of the power supplied to the pump, or the duration that the 

30 valve remains open. For example, when a pump is used, the operator selects a number 

between 1 and 999 which is in units of hundredths of a second. Thus, if the operator chooses 
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177, then the pulse length of the pump is 1.77 seconds. The larger the number chosen by the 
operator, the more lubrication reieased through the lubrication port 93 in the sorting head 12. 

Funhermore. by selecting the LUBRJCATION display key in the set-up mode, the 
operator can select a lubrication "prime" key. When this key is depressed the lubrication pump 
5 operates, or the valve remains open. This allows the supply line 26 to be filled with lubrication 
such that it is ready for the periodic pulses which release the lubrication. 'Typically, the 
operator releases the latches 23a and 23b (FIGS. I and 2) and pivots the sorting head t2 about 
the hinge 22 (FIGS. 1 and 2) to the upward position. As the operator depresses the prime key 
on the touch screen 2 S 8, he or she watches the lubrication port 93 to see when lubrication has 

10 completely filled the supply line 26 and is present at the lubrication port 93. At this point, the 
sorting head }2\s returned to its operational position. 

FIGSwIsa flow chan illustrating the sequence of events which occur during the 
lubrication process of the coin sorter when a pump is used. As previously stated, the 
controller 300 includes a main coin counter and a timer. The coin sorter has a default setting 

15 corresponding to the number of coins "C" which must be counted before activating the pump. 
Also, the controller has a derauit pump pulse width "T* (seconds) during which the pump is 
activated Of course, the operaior can chance these parameters via the touch screen device 
2S8 in the set-up mode to best fit the operational conditions of the particular coin sorter as 
previously described. 

20 The main coin counter is initially cleared to zero (step 332). The count-down timer is 

initially loaded with a value of T" microseconds (step 334). and the lubrication pump is 
initially "off" (step 336). As coins are processed with the coin sorter, the counter maintains a 
running total of the number of coins detected by the counting sensors 1 21 a- 129a in the exit 
channels 4 1-49. 

25 After each coin is sensed, the controller 300 compares the value of the counter with 

value "C" (step 338). In response to the coin count being equal to or greater than the 
predetermined number "C" of processed coins, the controller 300 then checks to see that the 
disc 13 in still in rotation (step 340). If the disc 13 is not in rotation, then the sequence returns 
to step 338. This ensures that the lubrication is not dispensed from the lubrication port 93 

30 while the disc 13 is stationary which may lead to lubrication being deposited onto the pad 16. 
The next time the coin sorter is rotating, the lubrication will be discharged. 
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If the disc 13 is in rotation, then the controller 300 actuates the pump by sending a 
positive signal to the pump switch circuit which drives the pump (step 344). In response to the 
controller 300 turning "on" the pump in step 344. the timer counts down to zero from T" 
seconds (step 346). Typically, the value ofT ranges from about 0.1 second to about 9.99 
5 seconds. After "T" seconds have elapsed and the timer is at 0 seconds (step 348), the 

controller 300 resets the timer to "T" seconds (step 334). Then, the controller 300 turns off 
the pump (step 336). The pump remains "off" until the predetermined number "C" of coins 
have once again^jassed through the exit channels 41 -49 of the coin sorter. 

FIGSstf'is a flow chart which illustrates the method by which a characteristic partem 
10 for each coin denomination is stored into the memory of the controller 300. The process is 
implemented by the operator first selecting the DISCRIMINATOR LEARN display key (FIG. 
M^bfui the set-up mode (step 380). The controller 300 then displays a listing of 
denominations (step 382) from which the operator chooses one denomination that is to have 
its characteristic pattern stored (step 334). 
1 5 After the operator chooses the desired denomination, the operator depresses the keys 

on the operator control panel 19 which activate the motor 14 to drive the disc 13 (step 386). 
The operator then places a variety of acceptable coins from the desired denomination into the 
hopper 12 (step 388). Preferably, the coin sorter is loaded with a diverse (age and wear level) 
set of coins from that denomination. The more diverse and the larger the quantity, the more 
20 accurate the tolerance range will be. 

As the coins pass by their respective discriminator sensors 12 lb-129b, the controller 
300 stores the value of a predetermined characteristic for each coin (step 390). The coin 
sorter remains activated until each coin has passed by the discriminator sensor and the operator 
deactivates the motor 14 (step 392). The controller 300 then searches for the high and low 
25 values which were detected for the set of coins passing by the dscrirninator sensor. The 
maximum value and the minimum value are stored and used as the outer boundaries which 
dcanc the tolerance range for that particular coin denomination (step 394). The controller 
then returns to the main set-up mode menu (step 396) wherein the operator can again select 
the DISCRIMINATOR LEARN key to perform the same process for other denominatiens. 
30 Consequently, when the coin sorter is operational, the controller 300 receives a signal 

from the discriminator sensors 12 lb- 1 29b and compares the signal to the predetermined 
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characteristics in its memory. The comroUer 300 is able to detect invalid coins and prevent 
their discharee into a bag of valid coins 

FIG A3-T is a flow chart which illustrates the coin stop adjust feature which is entered by 
depressing the CO EN STOP key in the diagnostics mode of FIG. Ysfir^This feature allows the 
5 operator to adjust the number of encoder pulses which is required to discharge the coin from 
the periphery of the disc after it has passed by the counting sensor 12 la- 129a. For example, 
the memory of the controller 3 00 has a value stored therein which is the number of encoder 
pulses "N" which must be sensed before a coin of a particular denomination is discharged after 
the coin passes by its respective counting sensor 12 la. When the last coin to enter a bag 
10 (trigger coin) is sensed and the disc 13 stops to.cfFectuatc an exact bag stop, the controller 300 
knows that the disc 13 must advance its angular position by "N" encoder pulses after the coin 
is sensed fcr that trigger coin to be released from the periphery of the bag. Thus, when the 
braking mechanisms 36 and 14a are applied, the controller 300 knows whether it needs to 
advance the disc 13 to release (he trigger coin. The same process occurs when an invalid coin 
15 (trigger coin) is detected, except that it is now desired to retain the trigger coin within the 
periphery of the disc 13. and not discharge it into the bag. 

However, deviations in the motor drive mechanism or the braking mechanisms can 
cause the trigger coin to be retained within the sorting head 12 or the coin following the 
trigger to be discharged after "N* encoder pulses Further, the wear on the pad 16 or the 
20 sorting head 12 can also result in "N" encoder pulses beino the incorrect value Thus, the 

routine in FIGNir allows the user to modify the "N" value of encoder pulses to "fine tune" the 
coin sorter. 

When the operator depresses the COIN STOP key (step 4 10), the coin sorter is now 
ready for operation. The operator places coins of the denomination in which a discharge 

25 problem is suspected into the hopper 12 and the coins begin to be sorted and sensed (step 
412). When a bag limit is reached, the trigger coin (the iast to enter a bag) is selected (step 
4 14). The controller 300 then stops the disc 13 (step 4 16). 

The trigger coin is now either on the disc 1 3 or in the bag. The operator then checks 
the exit channel to see if the trigger coin is still on the disc 13 (step 4 1 8). If the trigger coin is 

30 still on the disc 13 (step 420). then ihe operator adds a number of additional encoder pulses, 
"X", (step 422) to the value "N* to ensure the trigger coin will exit then next time the disc 13 
is operated. The operator then begins normal operation (step 424) and the coins are processed 
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as this iterative process Is again iniiiaicd (step 412) with the new value of "N - X" encoder 
pulses as the target value. 

However, if the operator detects that the trigger coin has exited the sorting head 1 2 in 
step 420. the operator then checks to see the position of the coin immediately following the 
5 trigger coin - the "trigger + 1 " coin (step 426). If the "trigger I" has exited the sorting head 
12. then the operator knows the number of encoder pulses must be decreased to maintain the 
"trigger +• l" coin within the sorting head 12. The operator then subtracts a number of 
encoder pulses. T, from the value "N" with the hope that the 'trigger + I" coin will now 
remain on the disc 13 (step 423). The operator then begins normal operation at "N - Y M 
10 encoder pulses as the target value (si ep 430). . 

If the "trigger + P coin remains on the disc 13 (step 426), then the coin sorter is 
operating correctly. No modifications arc needed and the operator instructs the coin sorter to 
exit the COIN STOP feature and return to the main diagnostics menu (step 432). 

As can be seen, the COIN STOP feaiure allows the operator of the coin sorter to 
15 ensure that the last coin which should enter the coin collection receptacle does, in fact, enter 
the receptacle without the coin following the last coin (the first coin for the next batch) 
entering the receptacle. Furthermore, the COIN STOP feature could take on a slight variation 
and allow the operator to delineate a certain coin (e.g. the twentieth coin) to be an invalid coin. 
When the twentieth coin is detected, the coin sorter should stop and retain that coin within the 
20 periphery of the disc 13. If it does not, the operator could then vary the encoder pulses 
required to propejly accomplish a stop for an invalid coin. * 

In FIG^*?& flow chart of the self-adjusting brake feature is illustrated. This process 
is completely internal to the controller 300 in that no operator inputs are required. In essence, 
it is transparent to the operator. Each time the coin sorter comes to a stop, whether it is due to 
25 the detection of an invalid coin or an exact bag stop, the controller 300 applies power to motor 
brake mechanism 14a and the rotatable disc brake mechanism 36 such that the rotatable disc 
13 comes to stop. The controller 300 is programmed such that when power P is applied to the 
braking mechanisms 14a and 36. the disc 13 should stop rotating within a nominal angular 
distance "D". Different sizes of coins require a different number of encoder pulses for the coin 
30 to exit the periphery of the sorting head 12. Furthennore, when an invalid coin is detected, 
that coin must remain within the periphery of the sorting head 12. The value of "D* is chosen 
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as the minimum amount of encoder pulses in which the disc 13 must stop to accomplish the 
exact bag stop feature or the invalidity detection feature. 

Thus, each time the controller 300 causes the rot a table disc 13 to stop, the controller 
300 measures the actual stopping distance, the "ASD" (step 448). The controller 300 then 
5 calculates the average ASD of the last four slops (step 450). The controller 500 then 
compares the average ASD with the distance "D" (step 452). If :he average ASD is larger 
than "D then the controller 300 increases the amount of braking power that is to be applied 
the next time the disc 13 stops (step 454). 

However, if the average ASD is not larger than distance "D". then the controller 300 
10 examines to see if the average ASD is less than.the distance "D" (step 456). If the average 
ASD is less than the distance "D\ then the controDer 300 decreases the power applied to the 
braking mechanisms 14a and 36 the next time the disc 13 stops (step 458). Otherwise, if the 
average ASD is at distance "D", then the controller 300 exits the routine without adjusting the 
brake power (step 460). 

15 The amount of the increase or decrease that occurs in steps 454 and 45S can vary. For 

example, the controller 300 can adjust die amount of power very slightly so that the average 
ASD moves slowly to the acceptable distance "D" over a number of stops. Alternatively, the 
controller 300 can be programmed to quickly move the average ASD to distance "D\ For 
example, if the average ASD is off 10% from "D", then the controller 300 adjusts the amount 
20 of power applied to the brake mechanisms 36 and 14a by a percentage known to produce the 
10% change in stopping distance Thus, the controller 300 may have a lookup table stored 
into its memory which has a percentage change in ASD and its corresponding percentage 
change in power. Further, a tolerance can be added lo distance 'XT against which ASD is 
compared. ^congoDer would then make less adjustments to the applied brake power. 
25 FIG^Tis^TJow chart which illustrates the algorithm that the controller 300 

undertakes when the dual path bag clampin S mechanisms 140 of FIGS V^d\^e used 
in the coin sorter. When the dual bag clamping mechanism 140 is used, the coin sorter 
continues operation after the first bag i S full since the coins can then be sent to the alternate 
bag. This increases the overall efficiency of the system since the coin sorter continues to 
30 process coins while the operator switches bags. 

In FKT»; uk op^atgrjilaas .the coin sorter in a state in which it can begin operation 
with the dipper 156 (HGsN^ndWir, , position to discharge coins into bag Si (step 46') 
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The controller 300 then checks to ensure that the has interlock mechanism for bag 31 is in an 
open state (contact 180 not contacting lever 1S2) which indicates the presence of bag #1 (step 
464). If bag Ml is not detected, the controller instructs the operator via the display 292 to 
insert bag (t 1 (step 466). If the interlock mechanism is in an open state such that bag #1 is 
5 present, then the coin sorter operates with the disc 13 at Rill speed (step 468). 

As the coin sorter operates and discharges coins of a particular denomination into bag 
#1, the trigger coin for bag 31 (i.e. the last coin to enter bag #1) is eventually detected (step 
470). The controller 300 then decelerates or stops the rotatable disc 13 to ensure the coin 
Following the trigger coin does not enter bag £ 1 (step 472). Thus, bag £l contains the correct 

1Q amount of coins. This feature is known as the Exact Bag Stop (EBS). Before returning to fuQ 
speed, the controller 300 checks to ensure the bag interlock mechanism (lever 18S and contact 
182) for bag #2 is in the open circuit state which occurs when bag #2 is present, (step 474). If 
the interlock mechanism for bag #2 is not in an open circuit (closed circuit), then the controller 
300 instructs the operator via the display 292 to insert bag #2 (step 476). If bag #2 is already 

15 present or once the operator has inserted bag #2. then the controller 300 actuates the bag 
switch motor 153 to move flipper 1 56. The controller 300 then returns to full speed with the 
coins now being discharged into bag 32 (step 480). 

The controller 300 then monitors the interlock mechanism of bag #1 (contact 1 80 and 
lever 184) to ensure the operator removes full bag #1 which causes a closed circuit in the bag 

20 interiock mechanism (step 482). If a closed circuit in the bag interlock mechanism is detected 
by the controller 300, then the operator has removed the full bag #1. If the controller 300 
detects a constant open circuit, then the full bag #1 still remains in position and the controller 
300 instructs the operator through the display 292 on the operator interface panel 19 to 
remove full bag X\ (step 484). The controller 300 then checks for the trigger coin for bag Wl 

25 (step 4S6). If it is detected, then the controller 300 stops the disc 1 3 after the trigger coin has 
passed into bag Wl (step 488). 

Once the operator has removed the empty bag sM for the bag clamping mechanism 
140, then the controller 300 checks to ensure a new bag has been placed therein (step 490). If 
the bag interlock mechanism 140 for bag £ I has a closed circuit, then no bag is present and the 

30 controller 300 instructs the operator via the display 292 to insert the new bag #1 (step 492). 
Further, the controller 300 checks for the trigger coin for bag #2 (step 494). If the trigger coin 
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is detected for bag *2. then the controller 300 stops the disc 1 3 after the trigger coin has 
entered bag £2 (step 496). 

Once the operator has inserted a new bag *1. then the controller 300 continues the 
disc 13 at full speed (step 498). When the controller 300 detects the trigger coin for bag *2 
5 (step 500), the controller 300 decelerates or stops the disc 13 (step 502). After the trigger 
coin has entered bag S2. the controller 300 then actuates the motor 1 58 which moves flipper 
1 56 to the position allowing for coins to be discharged into bag U I (step 504). The entire 
algorithm from step 480 to step 504 is then repeated except the bag numbers are reversed 
If the single bag clamping mechanism 220 is used, the process is similar except the 
10 controOer 300 checks to the ensure that the full bag is replaced after each EBS. The controller 
-300 then monitors the bag interlock mechanism (contact 235 and lever 232) and ensures that a 
closed circuit is actieved I (draft." bag is removed such that lever 232 engages contact 235 as 
shown in nG.\i*4nd Once this condition is achieved, the controller 300 then 

determines if the bag interlock mechanism has an open circuit (new bag between- lever 232 and 
15 contact 23 5). Once the open circuit is detected, the controller 300 instructs the user that he or 
she may now continue operation with the coin sorter. 

FIGS^^tfl&ate the sequence of operations used by the controller 300 when 
counting the coins to accomplish an EBS. Having the exit edge 41 a-49a of an exit channel 41- 
49 Perpendicular to the side wails of the exit channel 4 1-49 is advantageous when the last coin 
20 to be discharged from the exit channel 41-49 is followed closely by another coin. That is, a 
leading coin can be completely released from the channel while the following coin is still 
completely contained within the channel. For example, when the last coin in a desired batch of 
n coins is closely followed by coin n+ 1 which is the first coin for the next batch, the disc 13 
must be stopped after the discharge of coin » but before the discharge of cob n + L Thi s can 
25 be more readily accomplished with exit channels 41-49 having exit edges perpendicular to the 
side walls. 

As soon as any one of the cornicing sensors 12 la-129a detects the last coin in a 
prescribed count, the disc .3 is stopped by de-energizing or diseasing the drive motor 14 
and energizing a brake mechanism 36 and 14a In a preferred mode of operation, the disc 13 is 
30 initially stopped as soon as the trailing edge of the last" or mh coin clean the sensor, so that 
the mh coin is still well within the exit channel when the disc 13 comes to rest. The mh coin is 
then discharged by jogging the drive motor 14 with one or more electrical pulses until the 
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step 53 1 confirms that the sensor has detected the leading edge of a new coin in the exit 
channel ^ 1-49. If the coin leading edge is sensed and the last edge sensed previously was a 
trail edge, flow proceeds from block 53 I to block 532 where another test is performed to 
determine if the coin for the particular coin denomination is the limit coin. If the sensed coin is 
5 not the limit coin, flow proceeds from block 532 to the end of the flow chart for exiting this 
seed on of the program. The program section is exited at this point, because coins are only 
counted when their trailing edge is sensed. 

If the sensed coin is the limit coin, flow proceeds from block 532 to block 534 to 
determine whether any coins are already jogging, that is to say, moving on the disc 13 at the 
1 0 jogging speed. If the disc 13 is not already operating at the jog speed, flow proceeds from 
• block 534 to block 536 to begin the jog operation. If there are coins already jogging, flow 
proceeds to the end of the program section for exiting. 1 

Referring back to the decision block 530, if the sensed coin does not correspond to the 
coin leading edge, flow then proceeds to block 537 wherein the width of the coin is checked 
15 by determining whether the proper number of encoder pulses has been counted by the 

controller 300 in the interval between the leading-edge detection previously detected and the 
trailing-edge detection. A negative answer at block 537 causes the controller 300 to conclude 
that the sensor output signal which caused the system to enter this routine was erroneous, and 
thus the routine is exited. 

20 An affirmative answer at block 537 confirms the legitimate sensing of both the leading 

and trailing edges of a new coin moving in the proper direction through its respective exit 
channel 41-49, and thus the routine advances to block 538 where a test is performed to ' 
determine if the sensed coins for the particular coin denomination (corresponding to the sensor 
location) is the limit coia This block corresponds exactly to block 532, as previously 

25 discussed. If this is not the limit coin that has been sensed, flow proceeds from block 538 to 
block 540 where the sensed coin is counted by the controller 300. As previously mentioned, 
the coins are counted in response to sensing their trailing edge. After counting the coin at 
block 540, this section of the program is exited. 

At block 53S, if the sensed coin is the limit coin, flow proceeds from block 538 to 

30 block 542 to perform a test concerning whether there are coins of other denominations that 
have prompted the jog sequence. Thus, at block 542, the controller 300 queries whether any 
other coins are already jogging. If no other coins are jogging, flow proceeds from block 542 
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to block 544 where the com roller 300 performs a test to determine if there are other coins (of 
other denominations) in the limit, i.e.. whether coins of other denominations have been sensed 
as limit coins. If not there is no conflict and flow proceeds from block 544 to block 546 
where the jog sequence for the limit coin of this sensed coin denomination begins. 

At block 542. if there arc coins of other denominations already in the jog sequence, 
flow proceeds from block 542 to block 548 where the controller 300 performs a test to 
determine which limit coin (of the respective denominations) is closest to being discharged. If 
this most recently sensed coin is the closest to being discharged, flow proceeds from block 548 
to block 550 where the controller 300 tracks this coin using the encoder 30 in conjunction with 
the encoder sensor 32. If this coin is not the closest to being discharged, flow proceeds from 
block 54S (skipping block 550) on to block 552. Block 550 is skipped in this event, because a 
limit coin of another denomination is already being tracked by the controller 300. Thus, from 
block 546 or from block 550, flow proceeds to block 552 where a flag is set to indicate that 
this sensed coin (for this particular denomination) should be in the jog sequence for proper 
15 discharge. Using this flag, the controller 300 is able to perform the determination discussed in 
connection with block 544. thai is to say. whether there are any other coins (of other 
denorninatiens) in the limit. From block 552, flow proceeds to exit from Uhis section of the 
program. 

Referring now to the flow chart depicted in HC^t^s is the jog sequence operation 
20 that is executed in blocks 536 and 546 of the flow chart of Fic£4£^he speed of the disc 1 3 
has been reduced by applying the brake mechanisms 14a and 36 and limiting the power to the 
motor 14. A decision is then performed at block 660 to determine if the rotation of the disc 13 
has completely stopped. If not. flow continues in a loop around 660 until the controller 300 
determines from the inputs of the encoder sensor 32 that the disc 1 3 is completely stopped. 
25 From block 660, flow proceeds to block 662 where the controller 300 commands release of 
the brake mechanisms Ma and 36. From block 662, flow proceeds to block 664 where the 
controller 300 performs a decision to determine if there is a limit coin at the end point, that is 
already discharged. If there is a limit coin at the end point, flow proceeds from block 664 to 
block 666 where a flag is set to indicate that^the coin is discharged. The flag of block 666 is 
30 used in conjunction with block 542 of Fic\^indicare that there are no longer any coins 
jogging. From block 666. flow proceeds to execute an exit command to exit from this jog 
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sequence routine. An exit at this point corresponds to a termination of either block 536 or 
block 5-46 in 

From block 664, flow proceeds to block 668 when the controller 300 determines that 
there is no limit coin at the end point At block 66S, the controller 300 uses the inputs from 
5 the encoder sensor 32 to track the limit coin closest to the end point. From block 668, flow 
proceeds to block 670 where the motor 14 is jogged (pulsing for an AC motor or variably 
controlling the power for a DC motor) to slowly direct the coin closest to the end point to the 
end. From block 670; flow proceeds to block 672 where the controller 300 performs a test to 
determine if the limit coin is at the end point. If not flow remains in a loop around block 672 

10 until this limit coin is discharged which is known- to occur after a predetermined number of 
encoder pulses. From block 672. flow proceeds to block 674 where the brake mechanisms 
1 4a and 36 are applied at full force, and on to block 676 wherein the motor 14 is turned off 
From block 676, flow returns to the top of this routine {block 660) to determine if the jogging 
speed has come to a stop. Cn a reiterative manner, blocks 660 through blocks 676 are 

15 executed again after the user has cleared the insert limit coin's container or coin bag until all of 
the limit coins for the respective denominations are discharged. _ __ 

HG>3© illustrates the timing for the jogging sequence in FIG. v5-for the coin sorter 
system. The first line of the timing diagram of FIG^^depicted by I. represents the signal 
output from one of the coin sensors 1 2 la- I2°a and uses the one-hundredth coin of a particular 

20 coin denomination as the limit coin for purposes of this example. The second and third lines n 
and HI of the timing diagram represent, respectively, the speed of the motor 14 and the power 
control signal (ON or OFF) to the motor 14. The controller 300 controls the speed of the 
motor 1 4 by using the power control signal (line HI) to turn the power to the motor 14 on and 
off" and to selectively actuate the brake mechanisms 14a and 36. The timing and magnitude of 

25 the current to the braking mechanisms 1 4a and 36 are shown on line IV. Line V represents an 
internal timing signal used by the controller 300 to determine if a jam has been detected after 
sensing the limit coin. 1 

Assuming that the controller 300 has been programmed with the one-hundredth coin 
of a particular denomination as the limit coin of that denomination, the controller 300 runs the 

30 motor 14 at full speed until the limit coin is sensed by one of the coin sensors 12 la- 129a. 

When the limit coin has been sensed, the controller 300 initiates immediate deceleration of the 
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rotating disc 13, so as to undergo the jogging sequence such that onJy the limit coin is 
discharged and not any coins beyond the limit coin. 

To achieve this god, in response to sensing the limit coin whiJe in a Full Speed Phase, 
the controller 300 sends a signal to a relay or solenoid or other device (not shown in the 
5 figures) to shut down power to the motor 14 which corresponds to block 6o0 in HcH^The 
timing for this shut-down signal is shown on line HI of FlGN^the first falling edge of the 
motor power control signal. At essentially the same time the power to the motor 14 is 
interrupted, the controller 500 sends a signal to the brake mechanisms Ua and 36 so as to 
apply maximum braking force against the rotating disc 13 (e.g. 5 ajnps). The timing for this 
10 signal is shown on line IV as the first rising edge of the brake current signal. A short time 
later, the rotating disc 13 is brought from full speed (e.g., 350 RPM) to a static position 
(known as a Pre-Limit Stop since the limit coin has not yet been discharged) as indicated by 
the second horizontal line on the speed plot of line II 

A short time after the disc 13 is halted, the controller 300 sends a signal to reduce the 
15 braking current to a range which is typically between 0 and 0.5 amp. The reduced braking 
current is typically not enough current to provide a braking force against the disc 1 3. The 
timing for this signal is show* on line rv as the first falling edge of the brake current signal. 
With the braking force at this reduced level the controller 300 next turns the motor 14 on 
again and simultaneously activates a two-second internal timer. The disc 13 begins rotating 
20 again but at a Low Speed Phase (e.g. 25 RPM). 

The disc 13 rotates at this low speed for a specified number of encoder pulses which is 
known to discharge a coin for a particular denomination. At this step, the controller 300 
rece^thc encoder pulses detected by the encoder sensor 32 corresponds to block 672 in 
nd^Afier this Low Speed Phase during the specified period of time, the power to the 
25 motor 14 is deaaivaied and (he braking mechanisms 14a and 36 apply braking force. When 
the appropriate number of encoder pulses are detected, the limit coin should have been 
discharged from the disc 13 and the coin sorter comes to Limit Stop. 

Alternatively, if the two second timer (line V) decrements to 0 before the appropriate 
number of encoders pulses are detected, then an error message is shown indicating that ajam 
30 has likely occurred since the disc 13 has not rotated the proper amount although power was 
applied to the motor 14. 

fc2 
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FIGS. "Wand illustrate the slopping procedure which occurs when an Invalid 
coin is detected. As the disc 13 moves a coin past one of the discriminator sensors 12lb-!29b 
(step 700). the discriminator sensor senses the characteristics of the coin (step 702) and the 
controller 300 receives the signal from the discriminator sensor (step 704). The controller 300 
5 then compares the received signal with the characteristic pattern which it has stored in its 
memory. 

The controller 300 first checks whether the signal value is less than the lower limit 
stored within its memory (step 706). If the signal value is less than the lower limit, then the 
controller 300 begins to track the coin (step 708). 
10 On the other hand, if the signal value is greater than the lower limit in step 706, then 

the controller 300 compares the signal to the upper limit of the characteristic pattern which it 
has stored in its memory (step 710). If the signal value is greater than the upper limit, then the 
controller 300 again begins to track the coin (step 708). However, if the controller 300 
determines the signal value is less than the upper limit, then the coin in question is valid and the 
15 disc 13 continues rotation (step 712). The controller 300 then exits the coin validity 
subroutine (step 7 14). 

A coin that is outside of the limits stored within the memory of the controller 300 is 
tracked at step 708 by knowing the position at which it was originally sensed and the amount 
of pulses received from the encoder sensor 32 after the coin was sensed. The controller 300 
20 then stops the disc 13 (step 71 6) and determines the coin position on the disc 13 which is now 
at a complete stop (step 718). 

Because another invalid coin or the bag limit coin for a denomination can be detected 
within the period of time before the disc 13 comes to a complete stop, the controller 300 must 
give preference to the coin which is closest to being discharged and proceeds w^huvthis 
25 subroutine accordingly if that coin is an invalid coia Alternatively. FIG S J2-£ 2 yareuseri if that 
preferential coin is the last coin to. enter the bag for an exact bag stop function. 

In any event, once the controller 300 knows of the position of the invau'd coin after the 
disc 13 is stopped (step 718) via the brake mechanisms 14a and 36, the controller 300 actuates 
the dscnn^inatgr shunting mechanism (flipper 156 connected to the shunting motor 135 in 
30 FIGS. M OA l Og ) at step 720. The controller 300, knowing the position of the invaGd coin, 
advances the disc 1 3 by "N" encoder pulses to expel the invalid coin (step 722). Because, 
there is a time lag between the controller 300 advancing the disc 13 and the invalid coin 

<fJ> 
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entering the invalid coin exit chute (second chuie 158 in FIG.VfilB^a timer is decremented 
from a predetermined value (step 724) after the disc 1 3 begins to advance. The predetermined 
value of the timer is dependent on the distance between the periphery of the disc 13 and the 
discriminator shunting mechanism. Typically, the distance between the periphery of the disc 
5 1 3 and the flipper within the discriminator shunting mechanism is in the range from about 0. 1 
inch to about 6.0 inches. 

When the timer reaches zero seconds after advancing the disc 13 (step 726), the 
invalid coin has passed into the invalid coin exit chute. The timer is then reset to its 
predetermined value (step 72S). The controller 300 reiumsjhe discriminator shunting 
10 mechanism to its normal position (first chute 137 in FIG.\£efat step 730. The 6sc 13 is 
returned to full speed (step 732). and the controller 300 exits the validity subroutine (step 

734) ' \3J 

FIG>2fr< illustrates an alternative coin sorting system in which coin sensors are 
located external from the periphery of the sorting head 12. The sorting head 12 shown in 
15 FIGS. 3 and 4 is exactly the same except that counting sensors 12 1 a- 129a are not present. As 
shown in RGAsSXhowever. a counting sensor 309 is positioned in an exit chute S 19 located 
adjacent the exit channel 40. Each exit channel 4 1-49 has a corresponding coin sensor 
disposed with a corresponding exit chute. As each coin exits the periphery of the sortin S head 
12 and the disc 13, the counting sensor 809 detects the coin and sends a signal to the 
controller 300 to which it is coupled. Thelitis then enter the bag clamping mechanism 140 
which is described in reference to HGS.WandWThc operation of the bag clamping 
mechanism Ufj is no different in this embodiment than the embodiment described above. 
Further, the single chute bag clamping mechanism 220 described in nGS.\^Und\a^uld 
be used with this embodiment as well. 

In the previous embodiment, when one of the counting sensors 12 la- 1 29a detected the 
trigger coin (last coin to enter the bag) for the EBS feature, the disc 13 stopped completely, or 
at least decelerated, such that only that trigger coin entered the bag and the coin following the 
trigger coin remained on the disc 13. However, this was possible because the counting sensors 
I21a-129a delected the trigcer coin while it was on the disc 13 within the sorting head 12. In 
30 the embodiment of HG Wrte sensors S09 can not detect the trigger coin until it is in the 
exit chute S19 which means that the coin following the trigger coin may already be on its way 



20 



25 



• - 

C91) 



9 3 1 5 4 



into the exit chute 8 19 before the disc 13 can be stopped and the flipper 156 is switched to its 
alternative position shown in phantom tines. 

To overcome this problem, the controller 300 performs the following algorithm. For 
this algorithm, dimes will be used as an example with the bag limit set at 1 0,000 dimes per bag. 
5 When the counter within the controller 300 reaches a value thai is close to the bag limit value 
(e.g. 9,950 dimes), the controller 300 recognizes that it will soon be performing the exact bag 
stop function for dimes. Thus, the controller 300 then slows the speed of the disc 13 by use of 
the braking mechanisms 1 4a and 36 or decreasing the power to the motor 14. When the 
number of dimes in the bag is closer to thelimit (e.g. 9.990 dimes), the controller 300 further 

10 stows the disc 13. When the number of dimes is even closer to the limit (e.g. 9,999 dimes), the 
controller 300 further slows the disc 13 such that coins are being discharged very slowly. 
When the sensor 509 detects the 10.000th dime, die controller 300 immediately stops the disc 
1 3 and the flipper 156 is switched such that the remaining dimes enter the bag 262 instead of 
full bag 260. The controller 13 then instructs the disc 13 to continue rotation at full speed by 

15 disengaging the brake mechanisms 1 4a and 36 or returning fiill power to the motor 14. 

Considering that up to nine denominations may be encountering an exact bag stop 
within a relatively close time period, the controller 300 gives preference in the deceleration 
process to the denomination that is nearest to encountering its exact bag stop. It is possible 
that a first denomination is initially flagged by the controller 300 as nearing an exact bag stop, 

20 but a second denomination overtakes the first denomination in preference by the controller 300 
due to more coins of the second denomination being sorted. By providing this preference, it is 
assured that an exact bag stop occurs for all denominations. 

Although this algorithm has been described with three distinct deceleration steps and 
one complete stop, it will be appreciated that this process could be limited to one deceleration 

25 step and one complete stopping step if the braking mechanisms 14a and 36 apply a substantial 
braking force. ^ „ 

Furthermore, the embodiment in FIG.*2$Wccan also include the discriminator sensors 
121b-129b in the exit channejs^41-49. Thus, the exit chutes could be replaced with the coin 
chutes 5 1-59 (FIGS. No^ "lOD^ having the flipper 136 as the discriminator shunting 

30 mechanism. Alternatively, the discriminators could be outside the periphery of the disc 1 3 and 
the sorting head 12. If a discrimination diverter is placed in the coin path at a position 
sufBciendy away from the discriminator sensor, then it would be possible to divert an invalid 

9*- 
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coin after it is detected. Such adiverter may even be placed within the two chutes beyond the 
flipper 1 56 wlticfwiiverts coins to a location outside of thehags. 

FIG. 58Bis an alternative embodiment to nG/QS^which merely places a sensor 
809b in the sorting head 12 outside the periphery of the rotatinq disc 13. However, the same 
5 type of deceleration algorithm described in reference to FlG.^f'can be used with this 
embodiment as weil. _?<> V 

The coin sorter described above with reference to HGS^-^rlTas included features 
which are applicable to coin sorters having a sorting head 12 with any diameter - 9 inches, 1 { 
inches. 13 inches or larger. Preferably, the coin sorter described herein has a sorting head 12 
10 which has a diameter of approximately 1 3 inches. At this size, nine denominations are able to 
be processed at extremely high speeds and with a high degree of accuracy. For example, until 
now, the highest rate at which coins of mixed denominations could be sorted, counted, placed 
into bags with the exact bag stop (EBS) feature, and retain an invalid coin within the coin 
sorter after it is detected was 600 per minute. With the coin sorter described above, the rate is 
15 in excess of approximately 2000 coins per minute. 

Furthermore, until now. the fastest rate at which coins of mixed denominations could 
be sorted, counted, and have invalid coins discriminated from valid coins was 3000 coins per 
minute. With this coin sorter, the rate at which this can be accomplished is in excess of 
approximately 3500 coins per minute. 
20 Lastly, until now, the highest rate at which coins of mixed denominations were sorted 

and counted with the EBS feature without any invalidity discrimination was 3000 coins per 
minute. With this coin sorting machine, the rate at which coins of mixed denominations can be 
sorted and counted whh the EBS feature is in excess of approximately 4000 coins per minute. 
While the invention is susceptible to various modifications and alternative forms, 
25 specific embodiment thereof have been shown by way of example in the drawings and will be 
described in detail. It should be understood, however, that it is not intended to limit the 
invention to the particular forms described, but, on the contrary, the intention is to cover all 
modifications, equivalents, and alternatives falling within the spirit and scope of the invention 
as defined by the appended claims. 
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4. Brief Description of Drawings 



FIG. I is perspective view of a coin sorter embodying the present invention, with 
portions of the front panel broken away to show interna! structure; 

FIGS. \lA aj& iryare exploded perspective views of the components of the coin sorter 

ofHG t; ^ • ; - • 

HGS.Wlicr-SB'are exploded perspective views of the components of the coin sorter 



of FIG. I; 



15 FIG^s a perspective view of the bottom of the sorting head or guide plate of FIG. I; 

FIgVIs a bottom plan view of the sorting head or guide plate in the coin sorter of 
FIG. 1; ^ 

FIG^Svrfs a cross-sectional view of a stripping channel in the sorting head taken along 
line 5-5 in HG^oefore two stacked coins are snipped; 
20 FLG^SBg a cross-sectional view of a stripping channel in the sorting head taken along 

line 5-5 in RgVafter two stacked coins are stripped; 

FIGVis a crosjf sectional view of the entry channel region of the sorting head taken 

along line 6-o^n FIG.\f V^P** 
FICxV^s a cross-sectional view of the sorting head taken along line 7-7 in FIG.**; 
25 FIG^sa cross-sectional view of an exit channel of the sorting head taken along line 

, ndVisa enlarged view of one of the exit channel s in the sorting head ofFIGS Vand 

FIGS: \oA l S G fare cross- sectional views of the exit chute and the discriminator 
30 shunting mechanism shown in FIG. 1; 

FIGS. \ oa 1 Or/ are cross-sectional views of the exit chute and the discriminator 
30 shunting mechanism shown in FIG. 1; 

FIGS. V 0A 4G & are cross- secnonal views of the exit chute and the discriminator 
30 shunting mechanism shown in FIG. 1; * 

FIGS. \GA l O CT are cross-sectional views of the exit chute and the discriminator 
30 shunting mechanism shown in FIG. I; « 

*7 
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FIGS yi t A - 1 11^ are front and side views respectively of a dual path bag changing 
mechanism; ^ 

FIGSyt A -fr ll^ afe from and side views respectively of a dual path bag changing 
mechanism; ^ 

FIGS. /r 2 A - r2R are from and side views respectively of a single path bag changing 
mechanism; 



mechanism; 



RGS.^ 2A^2l^ ara from and side views respectively of a single path bag changing 



FIG. >*jsa side view of the discriminator shunting medianism of FIGS. (TO A- 1 OfcV 
acting in conjunction with the dual path bag holder ofFIGS. ^l -r iY I I ff; 
5 FIG\-f1sa perspective view of the operator control panel illustrated in FIG. 1; 

FKjN^sa perspective view of a touch screen device from the operator control panel 
illustrated in HG^jf^ 

flGHfrlsan illustrarion of the controller and the coin sorter components to which it is 
coupled; 

10 FIGS. Vr Aanc 17» arc illustrations of the touch screen device showing the options 

available to the operat or in th e set-up mode; 

— - jzs- . — 

10 FIGS. 17Aand cTg are illustrations of :he touch screen device showing the options 

available to the operator in the set-up mode; 

FIGS ,\ 0 A ju t? 1 &CaVe illustrations of the touch screen device showing the options' " 
available to the operator in the diagnostic mode; 

nGS\^y&S lil^an illimradorJoflhe" touch screen device showing the options 
available to the operator in the diagnostic mode; 

FICx^^s a Sow chart illustrating the sequence of operations used to actuate the 
15 lubrication pump at predetermined time intervals: 

FIG. wfs a flow chart illustrating the sequence of operations used to store the 
characteristic coin patterns against which the coins are compared for validity; 

FTG.^Tis a flow chart illustrating the sequence of operations used to alter the number 
of encoder pulses required for a trigger coin to be discharged after being sensed; 
20 FIG^S^ a flow chart illustrating the sequence of operations used by the controller to 

alter the power applied to the braking mechanism; 

lA <t nd - 3> e^re flow charts illustrating the sequence of operations used by the 
controller to ensure a bag is clamped on the bag clamping mechanism; 
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FIGS. \jA » a t L 332 fare flow charts illustrating the sequence of operations used by the 
controller to ensure a bag is clamped on the bag clamping mechanism. 



flow chart of a program which the controller uses to control the disc drive 
25 motor and brake mechanisms in a coin sorter of FIG. I; 

FIG. ^4ris a flow chart of a jogging sequence subroutine initiated by the program of 

fig/ 



FIG. *eis a timing diagram illustrating the operations controlled by the jogging 



sequence subroutine fFTC^Sk. 
30 FIGS. are flow charts of the sequence of events which occur -when an invalid 

coin is detected; 

30 TlGSytTfcZT^ars flow charts of the sequence of events which occur when an invalid 

coin is detected; 

FTgNhW^s an aJtemative embodiment of the coin sorter of FIG. 1 in which the 
sensors are outboard of the periphery of the disc and withirj respective coin chutes; and 

FIG-NaSBrfs an aJtemative embodiment of FLG^V&i/m which the sensors are located 
outboard of the periphery of the disc, but within the sorting head 
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1 . Abstract 

A coin sorteybr sorting coins of mixed diameters is.set forth. The sorter includes a 
coin^n^mcmferVand a coin-gu Iding mernoeTrfhe lower surface of the coin-guiding 
rnenibePforms a plurality of exit channels for guiding coins different diameters to different 
exit stations along the periphery of the coin-guiding mernfe^The coin sorter includes a brake 
5 mechanism which permits stopping of the coin^riving men^f^fSgh speisls such that an 
invalid coin is retained or for ensuring the correct imount of coins is s^ent to the coin^coUecting 
receptacle. The coin sorter also includes an operator interface panlflcT^asy operator inputs. 
Operator inputs allow the operator to adjust the movement of the coin-driving membeffecr 
encountering a stop and for adjusting the amount oflubrication sent to the coin-guiding 
10 member — y 



2. Representative Drawing 



